m m m 

w&i >■£ > £ rc \*&wm tf u v y & »arr s \z mm umm? & xt&w <d 

Sfc, Chem. Rev. 2000, 100, 2901-2915 £14, 3^©7tf 

iiT ^ ttia* $ nx ^ fc is . 

>^^£M5iT&^& : bftl i mT^?> (J. Chem. Soc, Dalton 1978, 1278- 
1282, J. Am. Chem. Soc. 2000, 122, 4994-4995), 

z\zx\ tftmv>xm&i$L<Djjmt. mt^^vih^^mvx^^tth 

\Z, Sl©7t?U>ft^ 2 ^SrfflVi* £ £**Ttr&V> £ 5 HH*** 0 , 

0, mJs&thxmt/mmmtisT* mvrzh<Dtm^ui\ 



U Am<D^^ >it£;ty) ttfV-'r —frUffl tfr £ ±J&2 >l£M * 

[1] TIB— «5£ (1) 

R 1 = R 2 • • • (1) 

[^:4 1 > r 1 &<£££r 2 tt, 5^i:aitTCi~2 0 7;^H myj^)V 

WTfcJcVO, ^cfiOSiR 7 R 8 R 9 (i£*> R 7 , R 8 &J;tfR 9 

niLLx. c i ~6y;i/^;w**fc^7x-;i/S^^-rc) TffiecfcflMfcsnT 

V>Tfc«fcl^oK C3~2 0 7;^-M> C l~6T;kZi^~>S, C1-6 7JI/ 
3^r'>*;k^— Cl-6 7JW7$;*;l/#-JH. yCl~6 7M 
JV7S/^Jl/fcJH> 7i^JH (sg^xn;i/S«, Cl~6 7iWH> c 
l~67J^+yl ( C1~6 7^^->*M-^S, C1-67JW75 

nxUTfe^Vi.), 75/1, S i R 7 R 8 R 9 (^4"> R 7 , R 8 

r/R 9 ttSVifcSftStUT, C l~67;WStfcU7i-JI/S?:it.), £fc 
liSnR 10 R"R 12 R 10 , R 1 1 ^iU^R 12 ttSVit»StUT, AD^r 

>jgns c i ~6 7;i/+;us*fctt7x-;us^^-ro) £^-To] -e^$n^>7 
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^Lj-Vy^mz., Tffi— (2) 



T i X 1 X 2 X 3 X 4 



• • • (2) 



[jS*, X 1 , X 2 , X 3 &£Z$X 4 UKWa&iLVT, Any>If, Cl~6 

c i~ 67frii*y&£tzte7 ^-^mx&MizwWkZnx^x^&^o) 
ylttci~6 7Ji/+ji/S, c i -6y)V3^ym^fMy^-)immM\zm 

TIB-^ (3) 

RMgX 5 • • • (3) 

>^^^-r„] Xt£t£ftZ>¥*)~'r-)im*\£<Dftl£T. (4) 



Cl~67J^+yS, Cl~67^n^y*M-JH, Cl~6 7Jl/^7 

$y^M-jn, yci~6 7M^7$/^M^jn, 7x-jn my 

jL-)Um\t. C1~67MM, Cl~6 7J^ + yS, Cl~6 7Jl/n + y 
tUltf-Jim, Cl-67)V^)lT^/tl)V^~)m. t^yCl~6 7M 

S i R 7 R 8 R 9 R 7 , R 8 &&T$R S ^buIB^Ir] UoK £fc«SnR 10 R 

11 R 12 R 1 0 , R 1 1 &£Z$R 12 &^-to] X£t2ftZ>7 

^U>te£&£KJft£-B:fcl£* ^KTfB-^iS (5) 



[is*, r 5 ci~2 0 7MJHSfctt7x-^s a&7x.-)i 

1H C1-6 7WS, Cl~6 7J^*yl, Cl~6 7J^ + y*j^ 

y ti)V^=-)\ymxiiM\z.m^nx^xh^o) zucr' (^4> 



(4) 




(5) 
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R' tt7jc&JBrP£ifcW:C 1~2 0 T^^g^f .)' £7cte^!tJ^£^U 
X 6 tt/\D^>If, Cl~6 7JI/3 + yl {17JI/3+'>1«7iZJH (i£ 
7xZ;HttCl-6 7Wl, C l~6 7J^+ySJfctt7i-;i/«Tft 

7acy+vS (i7x/+ylttCl~6 7Jl/^H, Cl~67^3 + 
yS^fc«7xZjl/Smttti^tlT^TfecJ:^,), t7h^yl, SO n 
R 6 » {5£*> R 6 ttCl~6 7Jl/^l/Stfctt7iZj« (i7x-JHH 

U nttl £fete2 £^-r o h OS0 2 R 6 » (5£<K R 6 temJEtHgUo). £ 
fcllOP (O) (OR 13 ) 2 S (5£4»> R 13 «Cl~6 7iWI/M^TJ £ 

mteO 1 £^To] 

Ta^n^>^tl^iR^^-&^-t^^<hT^TfB— ^ (6) 
(7) 




TiX 6 X p X q 




(7) 

[5£*, R 1 ~R 5 , Z, X 6 ^J:LKm«tf)fB^|WlDo X p &£ZSX<* teX'-X 4 

(x*~x 4 «jtufsfciwii;j ©v^-rn^^^-To] irt$n§w^>M 

[2] TfE-^iC (8) 

-R 1 



(8) 



[^4"> R 1 liCl~2 07Jl/+JI/S myJl^Jimt. Cl-6 7J^ + yI 
(i7J^^ylH 7 x-^STftlC^fi^nT^T^ckt/O, £ fete OS 
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i R 7 R 8 R 9 (^4>> R 7 , R 8 , &£ZfR 9 ttSVifcSftScLT, C1-67M 

;H^fe(i7x-JH^^tJ TOi:tI^tiTmt)iK}, C3-2 0 
r;>5r-;i,2k ci~6 7;^^/i, ci-ejj^^y^Mzm ci 

~6 7^7$;*M-;H> yCl~6 7JWl/75yM&H, 7 
a:-;!/* (i7x'JHH C1~67;^M, Cl~6 7^ + yl, CI 

~6 7;i/3+y^M-jn, c i~6T;^;U7$y^;i/^^;i/S, icfctev 5 
c i ~ 6 7 )v*)vt 5 j ti )i^)imx^M\zmm^nx^xhJ:M , 7V)i> 

7571, S i R 7 R 8 R 9 R 7 , R 8 &ckt£R 9 tefufE£|W| £ 

fc(iSnR 10 R"R 12 (^4", R 10 , R 1 1 £>£ZfR 12 teSV^^bT. AD 
y>^> C 1 - 6 7MJH^fc(i7x-;H$St.) £tfU R 4 «7j<m 
HC^, C1-2 0 7MJH, Cl~67^ + yS, C 1 ~ 6 7 )Vn^- 

Cl~6 7i^V75y*M-;H, yCl~67MJI/75/* 
;U#-;i/S> (t£:7x-;i/Ste, ci~6 7MM, ci~67^ 

n^s/S, c i ~6 7)i<o3ri/X)itf-)i,m, c i ~6 TJi/^;u7^ / 

ckVO, 7U;H> 75/1, S i R 7 R 8 R 9 (5£^ R\ R 8 43£U^R 9 teffi 
tZtmCo), ^;ttSnR 10 R u R 12 (^4>, R 10 , R 1 1 £><fc^R 12 tituf E <h 
PlbJ £^kU YteZ'-Z^Z 3 ££teZ 4 -Z 5 -Z 6 -Z 7 {^cf, Z 1 . 
Z 3 , Z 4 , Z 5 fectO^Z 7 te, S!/i^5ii£lUTC = 0^/c«CR 14 R 15 (iS^ 
R 14 feJ^R 15 te> Kl^ZlkiLLXymm^ltfcitC 1-67MJH (§£7 
C1~6 7J^^>I (f£7;U:=i^>Ste, 7x-JH-eftiCl 
^tlT^TfeiK) ^«OSiR 7 R 8 R 9 R 7 , R 8 &£^R 9 « 

ftSEtraU.) TffiglCffi&SnTVsTfcckVO ^t.) £^cU Z 2 *5<fctf 
Z G S^^aSLUTO. S, C = 0, N R 1 6 <5£^R 1G ^ Cl-67^ 
m7)V*)im$, Cl~6 7Jl/3 + yl (t7J^ + yltt7x-JH 
TlxIfcti^tlT^Tfci^o) StHOSiR 7 R 8 R 3 (5$*K R 7 , R 8 43 

j;^r 9 xnMizmm^nx^xh^o) £t*i\> £fc«c 

R 14 ' R 1 5 ' <R 14 ' &£ZSR 15 ' tt, S^^^ALbT7K*M^^fe«C 1 ~ 
6 7jl/^rJH (I7;^JH«, C 1~6 TJl/Zi^vS (f^T;^ * ->8te, 7 
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T i X 1 X 2 X 3 X 4 • • • (2) 

X 1 , X 2 , X 3 &J;tfX 4 ttSWC3!&3iLT, ADy>jj§CT> Cl~6 

->^te:C C 1 - 6 7;^ + *>SSfttt7x-^STfttl:l 

Tffi-^ (3) 

RMgX 5 • • • (3) 

[at*. RH/S^^TK^^^WT^C 2~8 7;WS^U X 5 teAd^ 
>M^^^T=] T*$n«^'J-+-;Utt3Wt©#«ET, TfE-flSiS (5) 

R 5 

Z= (4 . • * • (5) 

[5£4^ R 5 ttTKSUSC^, Cl~2 07JWH^fe«7x~JH (i7i-Jl^ 
Ste, C1~67WI, Cl~6 7J^ + yl, C l~6 7J^ + y^M 
-Jl/g, Cl~6 7J^75y*;^-M, Sfcfci^C l~67;WI/7 5 

R' «7K^0^^^c«C 1 ~2 0 7;^H^Sto) £fc«g&JESC : F£jSU 
X 6 liAD^Vgf, Cl~6 7J^ + yI {l7Jl/3^yS«7x-^S (f£ 

7x-;n«c i~6 7;wi/^ c i~6 7Ji/3+i/i^fc{j:7x-jvSTft 

l».K 7x;+->l (i7 x y + ->lttC 1 ~ 6 7;^JH, C1~6 7J^ + 

ism&tM7 3L-)i>mT*&:m\zwmznT^Tb£^,). t7h^->i« so, 

R 6 S R 6 (JCl~6 7^Htfc«7x-;H (i7x-JH(i 
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U nttlJfe(i2^f„} > OS0 2 R 6 m (iS*, R G feWi&tmVo). £ 
fdiOP (O) (OR 13 ) 2 S (iS<K R 1 3 «Cl~67Wl^t.) £ 

a-jfta (10) 




TiX 6 X p X q 



(9) (10) 



R 1 , R 4 , R 5 , Y, Z, X 6 43J:^m«ftiif2^|Wli; o X p *3«fc^X" tt 

x*~x 4 (x*~x 4 <wrn^£^-r.] T^^nstif^ 

[3] TSE-fl3;5£ (1) 

R 1 == R 2 • • • (1) 

r 1 *5«ktfR 8 st«iiTCi~2 0 7M;n 

WTfcckVO, SfcttOS i R 7 R 8 R 9 (^4"> R 7 , R 8 £><kZfR 9 
MUX, C l~6 7KJl/Sifctt7i-JH^t.) TffitKg^tlT 
Vvrfc«kVi.h C3~2 0 7J^-;H, C l~67;^+yl, C1~67JI/ 
=i + ->^;^-;|/S, Cl~67MJP7 5 7M^;H, yCl-6 7^ 

7xzjh (i7x-jvsn ci~6 7^;n, c 

l~67;p3 + yi, Cl~6 7^3 + y*M-Jl/S, C1~67W7$ 
/#;i/#-;i^> ifclivC l ~ 6 7)V*)V7^ J ti)l#~)imTiimzwWkZ 
m^TfeiK), 7V)VM, 757S, S i R 7 R 8 R 9 (i^ R 7 , R 8 33ek 
tfR 9 ^tfifSiPUo), SfcteSnR^R^R 12 (5£f, R 1 0 , R 11 

^rfo) £^To] TS^tl^Tiz^l/Xb-^tl^, T33— (2) 
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T i X 1 X 2 X 3 X 4 



• • • (2) 



[^■K X 1 , X 2 , X 3 &£tfX 4 teZ.WzniLLT. AD^>If, Cl~6 

->*teC l~6 7»i, C 1 ~ 6 7 )l>^*isM£tM7 x-JHTttfCi 

TfB-^ (3) 

RMgX 5 • • • (3) 

[5£4^ Rni3iZ\Z7mW^&S-TZ>C 2-8 7;Mr;WS£^U X 5 teAn^ 
>JK^£^ToJ T^^n^^U^^-;H^iJ<hcD#ftT, TfS-^ (11) 

R 5 



i ~6 7;m+v^;i/^-;PS, c i~6 7;i^;P7^/#;i/#-;i/S, yci 

Cl~6 7^^yl« C 1 -6T)Vn^r^ti)V^~)Vm. Cl-67 
)l*)V7 ^ J J] )V#-)Vms $LtMi?C l~6 7M^7$y*M-;i/$Tft 
ICII^nT^TfeJ:^.), 7'J;US, 75/S, S i R 7 R 8 R 9 (5£*> R 
7 , R 8 &£^R 9 tetufe<h|W)i; o )> JfettSnR l0 R 11 R 12 R 10 , R 

11 &<kzfR 12 r 5 mmw.^. ci~2 0 7MM 

S> C l~6 7;m + v^JW^-^S, 0 1-6 7^75;^^^!, 
££:te:/C 1-6 7)V*)V7^ /^J^-Jl/StttiCil^nX^Tfecl; 

Y' te> Z 1 -Z 2 -Z 3 £fcteZ 4 -Z 5 -Z 6 -Z 7 Z 
\ Z 3 , Z 4 , Z 5 &£^Z 7 te, 5^l:ailTC = OSfc«CR 14 R 15 <5£ 




Y' 



(11) 




8 



M\zmm^nx^xh^\), ££«os i r 7 r 8 r 9 (5£*, r 7 , r 8 

R 9 ttWfEtlRlD.) Ttt*Cfl|jftSnTViT i l)«k^.) £^-fo> £^cU Z 2 
*«krXZ 6 2^td3fi3ibTO, s, c = o, NR 16 <5£4>R 16 Cl~ 

-^ST^^B^^nT^TfeckV^) JfcttOSiR'R 8 R 8 R 7 , 
R 8 &J;^R 9 mUfcttQCo) X&mzWWkZtlT^Th^K) Z^-to) £ 
fcttCR 14 ' R 1 5 ' <R 14 ' &J;£/R 15 ' tt, S^tc3fi5iUT7K3fl^*fctt 
C1-67MJH (MT;l/^r;US«, Cl~6 7J^^yS (I^T^n^^S 
tt, :7x-;uaT#j££ttifcSnT^Tfc«fcVO £fcteO S i R 7 R 8 R 9 (a£ 
*K R 7 , R 8 &J:tfR 9 «BfIfB<h|WID.) TftlCf I^nx^TfeiK) £ 
^Tc> ^t,} X 6 ttAD^r*>If, Cl~6 7;l/3 + ->S Ii7^ 

3^v»«7xXUl/S (i7i-JHIiCl~6 7MM, C1~6 7J^ + 

ttll^tlTliTfei^.}, 7i;+yS (i7x;+y!ttCl~67M 

C i~6 7;^^ySSfctt7i-MT'fttl;ii$nT^TfeJ; 
^.), t7h^yl> SO n R 6 S {^4>> R 6 ttCl~6 7WS^a7 

i^nT^Tfectl\) nttl Sfc«2 Sr^-Tch OS0 2 R 6 i (x^, 

r 6 teitufe^isii;.), tfctiop (o) (or 13 ) 2 a (5£+, r 13 sci~6 




(1 2) 



R 1 ~R 3 , R 5 , Y' , X 6 £J;tfmteiffllBCF!i;. X" &cfctfX«» ttX 

i~x 4 (x j ~x 4 «mi5^iwii;,) o^-rn^s^-r.] ~cmt£nz>#m?-?> 

[4] TfB-^ (1) 

R 1 s== R 2 • • • (1) 

r 1 *5J:^r 2 siii:i4LTCi-2 0 7M^s 

T^TfccfcVO, SfcttOS i R 7 R 8 R 9 (ft*. R 7 , R 8 &£tfR 9 \*KWZ 

teiLVT. c i ~6 7;u^;wa*fc«7x-;us^^f o) T-eicii^nT 

3^->*;i//^-;i/*, Cl~6 7JWl/75;*Jl/fcJH« yCl~67M 

;u7sy*;i/#— ^x~;u* (i7i-MH ci~6 7MJH, c 

l~6 7^3 + yS, Cl~67;i/3^y*;^-;H, Cl~67jW7 5 

nwr^ct^oK 7U;ws, r^ys, s i r 7 r 8 r 9 r 7 , r 8 *5=t 

IXR 9 teH^Kl&ALbT, C l-67M^S*fclJ7x-M^t.), 
teSnR^R^R 12 R 10 , R 1 1 &cfc^R 12 «HWc3fi5£LT, AD^ 

-t^uxt&mz, tib— fix (2) 

T i X 1 X 2 X 3 X 4 • • • (2) 

X 1 , X 2 , X 3 &J:<C/X 4 ttSV^CSftSCbT, APy>Jg^, Cl~6 

y;i/zi^>a (i7^3^yl»7xz;vs (K7x-jHttc i~6 7;^ 
^tz\ti-y^-)imx^M\zm^nx^xh^\}, 7x;+yi (H7i^ 

yIlj;C 1~67^JH. C 1 ~ 6 7J1/3+ ySJfc(i7x-JHttttHl 

jftsnx^Tfej:^.) ^^«^-7 h^'>»^^-ro3 Ti^n^>f7 >4t&wt* 

TfB-«5^ (3) 

RMgX 5 • • • (3) 
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r' te*mmT2zrz.uc 1-2 0 7;^;n^st, x 6 «ad^>js 
ci~6 7;un+i/S {K7;v3+->itt7i^n (i7xzjn«c 1 

(|^7xy + '>»«C 1-67JWH, C 1 ~6 T )\<n*ism&tc\$7 *~)V 
STftS^M^^nxViTfeck^o), t7h + y|, SO n R 6 » {^*, R 6 

ttC 1 ~6 7^HTffil!lil^nTUTfe itio) ntel incite 

2£^Toh OS0 2 R 6 * (iS^ R 6 tefufB^IWIDoh £)t«OP (O) (O 
R 1 3 ) 2 m (5£*, R 13 ttCl~6 7MJH^it,) ^^to] 
TS^n^^^^RJ^^-tir^^t^mii-^TfB-^ (14) 

R 1 



R\ R 2 , R' , Z43ct^X 6 temtZtmC, X p ^^^X" «X»~X 

4 (x j ~x 4 teifjis^im;.) (D^-fnfr&*kto~\ 
[5] mt^pxttsm^b?- i -^o^^->^^>T-$»^^<h^m<h-r 

3 [l] ~ [4] ©Vim^©W»^Xb^oM3t75ti, 

trz> [1] ~ [5] (D^rn^(D^m^^>it^<Dmm^m. 
[7] [1] ~ [6] (D^rnfr<Dmm^mz£D&znfcmm^$>it'e>mz, 



(1 3) 




(1 4) 



1 1 



fc*5» ^safc+fc^T, r n j ru te<y<£\ r s j te-fe 

#>^U — r tj te^ — v^'J — r c j r 0 j &3\>n-&, 

r m j r PJ (i/\ o 7^»§. 

(a) mm^9>o&m<DWbJ5fe 

±§s— jksS (1) T^^nsy-fe^uxk^tinfeViT, r 1 &£z$r 2 teu 
mwzniLVTc i~2o 7)i>*jim mr )v*)vm^ c 1 ~ 6 rjio^ai 

i R 7 R 8 R 9 (^4", R 7 , R 8 *5ct^R 9 S5^l:MbT, 
a^fc^^x-jl/S^^-To) TtttHtti^nx^TfeJ;^.), C 3-2 0 7 
Cl~6 7;Vn + ->S, Cl~6 7Jl/3 + y*M^H, Cl~ 

6 7JW7$y*;to^ yc i~6 7;^;ut^/*ju^-;ws> ?x 

(i7xr;H«, C1~67MJH> Cl~6 7J^ + yI, Cl~ 
6T>IPn^v*;l/#-;WS, C1~6 7W75/^M-JH, Sfcte^C 
1 ~6 7J1/^JV7 5 / ^M-JHTftlCII^nT^tfeJ;^.), "7 LUUS 
75/1, S i R 7 R 8 R 9 (5£4»> R 7 , R 8 &£^R 9 ttSWC&itUT, CI 
~67MJHSfcti7±-M^t.), JfcttSnR 1, R"R 11 
R 1 0 , R 11 ^.ttfR 12 ttSlitC$fe3iLT, AP^ryHf, C1~67M;H 
^fc(i7x-M^to) S^T. 

ci-2 0 7Jwni:iT(i mm, ^ttSfcttSRsKT^^so^-rnT 
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t><fc<, m%.& *3\»k X3\Jk n-y°u\i)V. i-7°Pt: 0 ;K n-Zf^M 

i-:/^;k s-T^k t-7?-)V. n -^>3\>k c-^>^;k n-^\+ 

~>;k c-^\^->;i/, n-'XT^k n-^^k n-;-JK n--7^>;k 
n-^>x'>;k n-F5^>;k n-h'JfyJk n-fh7j-/Jk n-^> 
^xS'Jk n — 'N^-tf-xv'Jk n-A^ryik n— ^i^-xv'Jk n-y^- 

v-X^k 2-^>yM+yI?Jk 2-hy^f;k>D + yXfJk 2-t 
-7*^Vy^fJl/y'jD + yXfJk 2- t -7*? ;k^7iXJk>'J 0 + ->X? 

;k 3 h=^5yyptr;k 3 -x h+y/'n tf;k 3 -^^yj^yyo tf 
;k 3- h'Jy^^k^U D + ->yntf;k 3 - t-7*W^f;i/yiJo+y7' 

□ tf;k 3 - t - t*?;p^7i^>'U D+->7*Dif;p, 4 h^>:/^;k 
4-xh+y7*m 4 -^>^;k^-^v^;k 4- HJ*^;kiy'j n^->^ 

3\Jk 4- t - 7>Jl/y/^y'Jo^y7*m 4- t -^i?7i-Jk> 

$?£L<te. *3=-;k x^;k n-yptf;k n-^;k n-^>^;k n 

-A^y;k 2-*h^X3Mk 2-xh^yifjK 2 - ^>>?;k*+^x 
5^;k 2- hU^^y'Ja + yim 2 - t-T'fJky^^y'Jo^yi 
5^;k 2-t - 7*^y7iXJl/y | jD + yXfJHT^D, ft\Z, *^;k n 

-7*^;k n-^\+->;k 2-^>yj^yim 2 - t -y^;kv^^;k 

y'J P + yX?JH«T*5„ 

C3~2 0 7J^XJHtLTH mm. tt&tt\-Kmk<DT)V*r-)Vm<D^ 
fntfc«fc<, 0iJ*.fc£, TU;k 2-^>x;k 3-y^x;k 2-^>-rx;k 
3-^>^-x;k 4-^>^x;k 2-^\^-fex;k 3-^txjk 4-^ 
-feXJk 5 -^-tXJk 6-^\7°t"x;U, 7 -t^fXJk 3, 7-:/;*5 L ;k 

-6-;t^xx;k 8-y^x;k 9 -ftxjk io-9>rtx;k 11- 

Hxtxjk 1 2-h'Jftxjk 13-fh7ft-Jk 14-^jtx 
;k i5-A+itftx;k 16-A7^rtx;k l 7 - t^^ftxjk l 
8-/x^-fex;k 19-x-fn-fexjH^We.n, #£L<te3, 7 - v 
6 -tyfxMT^S. 
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c-7°n^-X n-:/h^X i-^h + y, s -:7> + X t-^b+X 
c-^h^X 1 c X 2-^5 1 Jl/-c-7'P^y ^ 

>h^x c-^>h*x 'n+v+x c-^+y^v^^tfen, 

3#;k^x;k«T&nte\ #icPM^«^<, m«\ * h^>#;k^x;k xh 
*~>;27;ktfx;k n-yD^y^M-JK i -7°D^y*;^zJk n- 
T'h + y^M^Jk i-yh + y*;^-Jk t -'7* h*z/fi t - 

7 5M*y*^-;k t*-;u:t^>#;i^-;i/, 7u;k-f-^>#;k^x;k 

2- (h^fJl/yUJl/) Ih + y*J«z;K 2, 2, 2- MJ ^PDXh* 

~>ft;ktf;x;k ^>h^x£uktf;x;k ^v^isjjfrtf—jimm&mvf 
»£L< te;* h^>;fr;k^x;k iF^y^M^ik n-yh + y^M^K 
t-7*h+y*M-JHT$0, #liih^->AMz;k t-:/h*x*ui/ 
^x;k»WilT&3 0 

ci~67;wvs^um mm, ftte^tcumw-T^jism^rn-Th 

*3\>k X5f;k n-7°otf;i/, c--7°Dtf;k 

n-:7>;k i -zf^jv. s-y"9-)^ t-y^;w c-:/^;k 
c-^Dtr;k 2 c -:/atf;k n-^>3\>k l-^^w-n-^ 
3^k 2 -^^;u-n-^;k 3-^^;u-n-^;k i, 

n-yotf;k 1, 2-> ? ^^;l/-n-7°atf;k 2, 2-y^fJl/-n-7°D 

tf;k i -x^;u-n-7°otr;k c-^>^;k i-^^-c-y^;k 2 

-*3\M/- c --7*^;k 3-^^;U-c-^;k l, 2-y^^-c-7°D 

tf;k 2, 3 c -"7*d t°;k 1 -x^;i/- c -yo tr;k 2-x^ 1 

c tr;k n-^xk 1 -;<^;i/-n-^>^;k 2-;*^;u-n 
-^>^;k 3 -^^;i/-n-^>^;k 4 n -^>^;k 1, 1- 

n -73Mk 1, 2 -v^^lz-n -^Jk 1, 3->^^JU-n 
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-:/5Mk 2, 2-z?*<?)V-n-77)V* 2, 3 n-^Jk 3, 
3--J^)V-n-Zf^)V. 1 -X3Ml/-n-:7*^;k 2 -x^-ii-T^k 

1, 1, 2 - hu^^-n-^ntr;K 1, 2, 2- hU^^;i/-n-yDtf 
;k l-X.J-fr-l-tf-fr-n-Zfu&V* l-X-?-)V-2-*^)V-n-7° 

ptf;k c-^v^k 1 c -^>3Mk 2 c -^>^;k 
3 -^5=-;w- c -^>^;k 1 -x^;i/- c 2 -x^;u- c 
3-x^;i/-c-y^;k 1, 2-> ? ^5 1 ;i/-c-^;k 1. 3-^^^p- 
c-y^;k 2, 2 ->^3\>u- c -^;k 2, 3--j^)i- o-7*^)V. 

2, 4-^*^)1-0-7*^)1. 3, 3-v^^-c-^;k l-n-7°P 
tf;|/- c --7°D t°Jk 2 -n--7°Pb°;U-c -7°Ptf;k 1 - i -^P^-c 
-yphf;k 2 - i -yntf;U- c -7°U\d)V. 1, 2, 

^DkMk 1, 2, 3-hU^^;P-c-7"Pt:;k 2, 2, 3- h'J;*5F-;^- 
c-■7°pe;k 1 -x^;u- 2 c --7°Ptf;k 2 -x^- 1 
)V- c -7°u\±)V. 2-xf;i/-2-^^-c-yak!Jk 2-x^;p-3- 

-jUibtn ^M-?±^±tBc i~67Wl^fT5 (>?) 
r$ /#;k^xjkST&n«\ 4#Kt$g^te&<, 01*. ft*, (>o ^^;i/y$y^ 
;u^-jk (>?) i^7 5;*;^-jk (v) 7°p k>7$ /#;ktfx;k 
(v) 7*^)17^ ; x )i#-)imm&mtf &n, »*u<tt (v) *3\>k7^y 

#;l/#-;k ($>) i5 1 Jl/75/*M-;i', (>*) n -7°u fj^j^rjUt 

iZJk p-^?Jl/7i-JK p -X?Jl/7i-Jk p- i -7 6 Dt°Jl/7x-jk 
p- t -7*^7x"Jk o-^h^>7xrjk p-^h^-/7x-Jk 3, 
5-7>fJk7xZJk 3, 5-y/h + y7i^Jk 3, 5-ylWx- 
Jk 3, 5-y- i -7'Dk°Jk7x-Jk 2, 4, 6 - h U /fJk7x-Jk 2, 
4, 6 - h U ^ ^y7x'Jklf^tf e>n, |fib<tt7x-JHTfe§. 
S i R 7 R 8 R 9 ItbTH R 7 ~R 9 WC&iL LT C 1 ~ 6 7)V^)V& 
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SnR 10 R n R 12 StbTtt, R 10 ~R 12 ^S^lCMLT, AP^'^f, 

*fc£ MJ^^XX, h'Jx^l/XX, FU7fMX« h'J^PMX, h 
U:7x~;i/XXS^W<B>n, #£L<tehU^;i/XX, hU7x-;i/7;x\ 

Any^fiUTH 7yiHf, *kHJlC^ nnnc^ 3^*^ 

±te— j&js (2) -^^n^^yit^mza^x. x 1 , x 2 , x 3 &£t;x 

7ir;H (i7xzM}iCl~6 7MM> Cl~6 7;^ + yS*fc« 
7xzMtftfl:tj|$nT^T ! bJ;U.) £fcte^:7^STffilc{c:em£ 

tlWCt>ck^ 0 h 7i/+yl (^7x/+ylttCl~6 7MJH, CI 

3rv\ 7iW^y, o -^^;U^x^^;U^-^v> m-/^7i» 
p-^WxWt^y, o-^h + y7x?^M+y, p-^ 
^y7x^Wy, 3-7xZJl/7°D^y> 4-7x-^7>^y, 5 
-:7x~;i^> h + ~>, 6-7xZM+7+y, a -^7 h^~>> 0 - 

^73MM h^->, o-H7xiUJM h*y, m- t'7xi'JJM p 
-k'7x-iJJMb + y, a-t7fJHh + y, e-t7?JHh + -X o- 
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/^5k o-^f^i^y. m-^^7iy + y, p-^^7i^y, 
p-Ifil/7iy+y, p- i -7°Dlf;l/7xy^~>, p-t-7*Wi^ 
o-^h+y7i/4 1 y, p-^h + y7iy + y, a-t7M : y, /3 - 
t7h^y, o-tf 7xrUM+y, m-k'7xr UJkt^X p-h*7x^ 

u ;k^-* vs^^tf e> n & . 

fllAtf, x^;k n-y°Pk°;i/, i-:/ntf;k c-y'u\d)V, n-7 
i-y^;k s-^;k t-^;k c-^;k 1 c 
ntf;k 2 c -7°d tfjk n-^>^;k l n -^>;k 
2 -^^;u-n-y^;k 3-^^;u-n-^;k 1, 1 -y^^MU-n-:/ 
otf;k i, 2-^^^;i/-n-7°nt: 0 ;k l -x^MU- n -~fu tf;k c 
>^;k i-^^;u-c-^;k 2-^^;u-c-^;k 3 c - 

^;k 1, 2 -v^^P- c -7°Ptf;k 2, 3-y/^-c-7 a Dk°Jk 

i -x^MU- c --fa tf;k 2 -x^;u- c --7°d tf;k n-^\^->;k l 
^u-n-^^jk 2 -*^;u-n-^>^;k 3 n -^>^;k 

4 -*3MU-n-^>^;k 1, 1 -v^^U-n-^Jk 1, 2-v^;i/ 
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-n-^Jk 1, 3-i?*r)V-n--7*)^ 2, S-it^JV-n-ttM 
3, 3 ->?^^;u-n-^;K 1 -X^;l/-n - y^k 2-X3\>l/-n-:7 
3Mk 1, 1, 2 - h'j^^;w-n-^otf;k i-x^-i-^^-n- 
ypb°;k l -x^- 2 -^^-n-yabf;v, c — l-^^P 
-c-^>3\>k 2 c -^>^;k 3 c -^>^;k i- 
x^;i/- c -t/^jk 2 -x^;i/-c -y^k 3-x^;u-c-^;k i, 

2 c 1, 3 -i^^Jl/- c 2, 2-5^^ 

-c-^;k 2, 3-^^^;w-c-^;k 2, 4 -v^^u-c -:/^;k 

3, 3 -S^^-c -^;K 1 -n-yPtr;U-c -7°Dtr;k 2-n-7° 

otf;i/-c-^Ptr;k i - i -^Pbf;u- c -yptr;k 2-i-^°pk 0 ;u- 
c-ypt°;k l, 2, 2- h"j^jp-c -^Ptr;k i, 2, 3-hj^ 
;i/-c-ypt°;k 2, 2, 3- hu^^;w-c-yptr;k i-x^;w-2- 
c -yp tf;k 2 -x^;u- l c -7'o tf;k 2-x^;u- 
2 -*^;p-c -yptr;k 2-x^;u-3-^^;i/-c-yptf;k n-'v/ 
^;k 5 -^^;i/-n -^\+->;k c-^-T^k n-^^k 6-^;u- 
n -^\y^;k c -^-^^;k«w^^e>n, »^l<«, x^;k n-^ntf 
;k i-yDti, n-m i -fT-jvmwmfbnzo 

X^T^yOA^oS HfOXfJ^'Jxt-iHSl, n--7°Ptf;^^^ 
y^D'J K, ri-^P tr;i/T^~>^A^P5 TOn-^oWJxt 

a Fflf© i -^Ptf;i/^'jx^-;n^ij^^#tf &&v<\*. i -yptf 

±as— «s; (4) Ti^nsrtfkv^i^^T, r 3 ^^r 4 as 

tr>£$fcfcLT. TK*®^, C1~2 07^JH« C 1 ~ 6 T )Vn CI 
~6 7;kP=lr'>^Jk^x;US, Cl-6 7^75yAJI/toH, yCl~ 

6T;u^;kTsy*;k^x;k«, 7ixjh (i7i-;nn ci~67M 
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\zmm^tlT^Xh^\). 70Jm. 7571, S i r 7 r 8 r 9 r 7 , 
R 8 teitufE^C.), *7tttS nR^R 11 R 12 R 10 , R 1 1 

43ctr/R 12 tei!ufS£|p]D\) ^^-To 

C1~2 0 7J^JH, Cl~6 7Jl/n + yS, Cl~67J^y 
Cl~6 7Jl/+Jl/7$;*;^-;H, yCl~67W7 = 
;tl)V7$-)im. S i R'R 8 R 9 S n R 10 R 1 1 R 12 SlCtH^Tte, ~H&3£ 
(1) T^^n^>7il^l/>^#I<h|WIti-e*§o 

±E-^S; (5) T^-ZStlZlk^mz&^T, R 5 «7jc&jB§C^ C 1-2 07 
;^JVS^fc«7xZJH (i7x-;H«, Cl~6 7J^JH« Cl-67 
;i/3^>S, Cl-67J^ + y^JtoH, Cl~67M;i/7$/*M 

x;us, £7tte^c i~6T;wi/T^y^;i/#-;i/ST^}cs^$tiTv^T 

fecfc^c) ZttCR' (5£^ R' «7j<M^fc«Cl~2 0 7;^ 

yS mr )V3*i/m-z? ?L-)vm (17i^hiici~6 7mjh, ci 
i~6 7MM> c i ~6 t )in*~>m%rc\-Z7 ^-jim-Tiimzw^rLT 

l*Th£l\). t7h + yl, SO n R 6 S {i^ R e ttCl~6 7MJH 

ffifCti^tlT^Tfei^c) niil$fctt2$i-r.K OS0 2 R 6 

S R 6 «HfjfS<h|W]i;„), &tMOP (O) (OR 13 ) 2 S (5^ R 1 3 

>7)i7 j p - h;i/x>7Ji/-7-r x;k p - h u ^;i/^-p^^>x;i/7^ 
x;k 7^>7ji/*-;k ^>if>7^i^x;k p - h;kx>x;k*x;k p- 
h y 7;i/^o^^>x;k4Nn;i/S^^W^ti, £?£L<«p - bjkx>7uk* 
xjk P - hjux>x;i/7-r -Mt^. 
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oso 2 r 6 MtLT\$. m\zmfeznz>hv>T*\$ts:<. mz.it, *#>xji 

OP (O) (OR 13 ) 2 StlTH ^K:PS££n£t><2Tte&<, fllAfcf, 

#tf^n, 0Sb<ayx5 i ji/*77i-hsts§. 

c i ~ )Vir)\<7 ^ ; ti )v-#~)vm. yC l~6 7;i/^V75;*M-;H» 
/\Dy>^, Cl~6 7^3^y*« 7iy+yS, ^"7 h*i/mz~D^Tte 
±fB<h|p|tiT$)?)o 

±IB-Jt3:5£ (8) T?^2ti£>H* Mb-&#K:fe^T, *SfiilR' 43££/R 

YteZ'-Z 2 -^ 3 £fcteZ 4 -Z 5 -Z 6 -Z 7 Z 1 , Z 3 , 

Z 4 , Z 5 £>J;^Z 7 te, ZL^l^fiSilbT C=OtfcttCR u R 15 <^4 I > R 1 4 

;i/S«> ci~6 7Ji/3^yi (smun^Steu 7x-jn-effiti:fi$ 

nTViTfe,J;Vi 0 ) ifcttOSiR 7 R e R 9 (5£*. R 7 , R 8 &cfctfR 9 tefufB 
^IrIDo) Tttftii^tlT^TfcJ:^.) £^kT 0 > Z 2 :fe£l£Z 6 

Kl^&AZlLTO, S, C = 0, N R 1 6 (i^R 16 te, C1-67W 
» (I^T;!/^;k»«, Cl~67Jl/3^yI (f$<7)Vzi*i/mU7 x.-)vm-i:\i 
MlZWmZtlT^Tb£l\) J/c«OSiR 7 R 8 R 9 (5^ R 7 , R 8 4od:lX 
R 9 ^BufBilwlbo) Tftlc^B^nT^T&J^O £^-3\> JfettCR 

i4- R i5- <R i4- ^ocris- ^ s^(c^iz:LT7j<mm^^7t«c 1-6 
(i7;i/+ji^s«, ci~6 7J^+yS (f£7;u:n^>Ste, 7i 

-^ST^SUcM^tlWTfecktO £fc«OS i R 7 R 8 R 9 R 7 , 
R 8 ^ckt^R 9 ^SfjfBtlWJbc) TftlCti^nT^T^ili.) ^tk-Tc) £ 

MW/'iYilTH ^IcPS^teftl^ fllAtf, (CH 2 ) 3 , (CH 2 ) 4 , 
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CH 2 C (CH 2 OCH 2 Ph) 2 CH 2 , CH 2 C (CH 2 O S i Me 3 ) 2 CH 2 , 
CH 2 C (CH 2 OS i t — BuMe 2 ) 2 CH 2 , CH,C (CH, OCH 3 ) 2 CH 
2 , CH 2 OCH r CH 2 SCH 2> CH 2 C (O) CH 2 , C (O) N (CH 2 P 
h) CH,, C (O) N (CH 3 ) CH 2 , C (O) N (CH,Ph) C (O), C 

(o) n (ch 3 ) c (o) mtfmtfzn, jf^i<n(cH 2 ) 3 , ch 2 c 

(CH 2 OCH 2 Ph) 2 CH 2> C (O) N (CH 2 Ph) CH 2 

±SB— «a (11) Sfctt (13) T^3ft*ft'&*bK:*5V>T, R 3 , R 5 , 
R' :fc<fctfX fl toLhBBfclWC**. Y' tt±a«LfcY£E!«TfcS. 

±ib-jK5£ (6), (7) -vm^n^m^xt^momm^mz-o^ 
—jess (i) -V7K2n*Tttu>4k&mz, ±is-^ (2) 

4fc£±E— JRS; (3) cD^U^^-;W^iJt(D#STT\ ±13—^^ (4) 

£tt*te^4& s £ ic±ib— jisss (5) T^^nsit^ssjiS 

mzttlsT, 0. 0 1 ~ 5 ^E;MgGDt6fflT$> 0, <NHC, 0. 5 ~ 2 ^;Wg£>ggB 

t>m\zttvx, i~i o^EJM&oieire&aa*, Kjfc*K£©»Jfijfc&»tt*;i 

<fc 1. 5~2. 5 ; E;Ufg©|gHTfe^)^<t^?*b^o 

J&5£ (1) T^^nST-fe^UWk^SrJPAS^fe, (1) T^StlS 

-jft^C (4) T^£ft5{fc£4*l©ftffl*tt* -J&iS (1) CD7-fe^l/> 
it^mz^Lxo. 5~2 ; e;MgOtSBT&0, #C0. 6~1. 2=t)im<Dm 
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-jKx£ (5) 7f^$n*<b^*©ffiffl*tt, -IR^ (1) 07t?U>^ft 
K2fbT0. 5-2^0161^0, iHO. 8-1. 5 *;H»©I5HT* 

fllAfct ^>tf>, h;i/x>, ^>i/>, ^->^i/>, #q;w<>-£>, o-v 
x^;ux— -^Jk t -y^)V^)VJL-^-)v, yyh+yx^>f©x-fjPi 

^\ £?£b<teu - 8 o~4 ot^fgH-e&So mm. o. 

1~ 1 0 0 

±&Rl&\Z&K>ELl&titto\Zs ±IE— Jft^ (6) *5«kt^/*fett— JKS: (7) T 



(6), (7) T^2nzmm^?><t&mmxT<D&?tefcjfomffi\z£ 
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(6), (7) ^tEn&mm^f^t&m&tiif&T&o 




(6) (7) 

±ie-^ o), (io) T^$n*^r«^^>^<*©«ifi^ffitco 

(8) T^^nsy-fMb^tit:, ±aB-«S; (2) ©^^>{t^i 
±t2-J&5£ (3) ©^U--^-;UK»J4iO#eETT, ±IB-^ (4) 

*^t»C«fcO, ±SB-|SS; (9) *5<fctf/£fc«-j|git (10) t*$n?>fti 

ZW£, 7* ><£&m<D&mm\** IST^S-^ (8) ©y^Wb^l: 
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2*LT, 0. 0 1 ~5^:;Hg©l6fflTfeO, 0. 5 ~ 2 ^;W£tf>tBBT-& 

^m-t&t, 1. 5~2. 5 ; E;H^OlBHTfe§C:<hW*b^ 0 

fl£5£ (8) T^tl^vH' >ik£V0$:lM7l%Jj&. (8) t*$n?.y-f 

&fz, -$!5£ (5) -J&5£ (8) ©vH-Xb-^ 

^CMLTO. 5~2 ; E;Hg©tBfflT^0, #13, 0. 8~1. 5 ^EJHfcWlBH 

i~ioo oHtp^-e&Se 
±IBEJ&K:«fcDjRJfc*l*JK:, ±BB-«iC (9) 43cktf/*fcfci:-#5£ (10) 

(9), (10) T*SnaW«5=-^><t^«iltt£ilTO«fc"5^:SJte*«lt 

.fco^f *t>otitaysn*. -r&frs, ±ib-^ cd. (4) -cssns 
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(9) (10) 



mz. ±b2-«3!5£ (12) •v^n^mm^^xt^m^mm^mz'D^xm 

(1) -C*k2nz>7 J £^U>ik'&mz, ±|H— (2) o^^Mb^ 
*^±IE-jR^ (3) ©^U-^-;UK?Wt©#«ETT, JtlB — Jfe^C (1 1) T 

^$n§y^ >ib^^s«$t5 1 tia d, ±sh— #5*; (12) t^^ns 

mz.tt\^T. 0. 0 1~5^;M&©«SHT&»3, 0. 5~2 ; t;M^©tgH 

££%jrf££> 1. 5-2. 5^;Mg(Z)t&HT&££<h/W£L^o 

^ (i) T^^n^T-fe^ix^b^^spA^^, (i) T^$n§ 
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(11) T^$ns^>^|j©ffifflltt, -jR^ (1) ©7 
tfl/>f^WflTO. 5 ~ 2 ^;Ufg©|SHT^ 0 , 0. 8-1. 5 

i~ioo omm-cfo&o 

(12) T^^n^W^^Wb^^TO^^^^^fc^D^ 
/&T3t>©ch»J£n£ 0 -ft£f>%. ±15-^5$ (4), (5) T^£tl3 2^ 

<or^v>^m<Di^t>^\z. (id T^$ti^>?-r xt-g-ti^ffl^ 
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(1 2) 



mz. ±ie-^ (14) x^n^mm^^xt^om^miz'D^xm 

(i) -n^n^T^uy^mz, jhte-jK (2) <D^?>it& 
mt±m-^ (3) <Dtfv-^-Mm\t<D&i£Tx\ ±15-^ (13) t 

^$n&7±7-U>fctrM&2ft^KJfct£l£Z>Z\t\z£Z). ±SE-HK5£ (14) 

mznvx, o. o i ~ 5 ^;Mgtf)tGH-e& 4#tc> o. 5~2^;M£tf>fGffl 

<h£#Jt-r££> 1. 5~2. 5^;Wg©gBHT&£^<h7W;£L^ 0 

j&5£ (i) T^^n^T-t^i/Wb^^inA^^, (i) 
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Sit, (13) TSSn*7t?l/>ft^«IC!)ftfflIH, -^^ (1) 

07tfl/Mk^l:^tt i~4^;M»<0l6HT*9, 1. 6 — 3 ^e;p 

ifi. £?£L<«, - 8 0-4 0 < C<7)fBHTr&£„ jE^B#ra«» If, 0. 

i~ioo omm-e&Zc 

^-^©--jks; (13) -r^n^b^w^ttin 
K^^^d-ri^feic, 7&>-mmm&<Dm&* — « 

a; (14) T^sns^ra^^xti^tts^-rs. 
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Ti X 6 X p X q 
(1 4) 

(B) tttiaRfott 

tH7^/>», flgJft^-fifcS^ flgJt&i£=S3g£, 7yJH, X^t^S, £fc 

7)W\l Yit^t\^x\t, mzmfe2tiz>b<DTm£< , mx\t. ci~i 

0 7JW7;i/Tt H\ C 4-6 ->^7 P7J^;i/7^Tk h\ C3~14y^D 
7;^-;V7JVf t H\ ^>7'7Afk h\ o -)\u>f J ^>X7^ft K, m 
-Any;^>X7^TkH« p-Aoy;^>X7^fk H« C1~107JV 
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^Jl^X7,fJHi7xZJl/7JVTh K, o -AD^rVt^7fft: H\ m-AD 

y h>^fttlTH C3~2 0 7;^;^hX C4-3 07WXX 
rMil7M^h>, C3~10y^D7;i/^h>, 7ir h7:x/ >, 

^fSMk^^btH ±fH7;i/^t Yit^mt, C1~107J^7$X 
7XUX ^>^7^>£©SJftW^f £tl£o 

~y y t (DKmmmif e> n& » 

&2&#:a*^tf e>n*. :e:t', K7u;P7;p3— ;wR3W*tLTtt» C4~i3 

7 1 J;i'7;^-;i/7WX7f^, C4~l 3©7UJP7J^-JV7MM 

i©7'JJV7JW-Mi#:H C1~2O07J^S, 7x~JP 

X, 0^0^77x^1, m-ADy7 7x-JH, p-ADy/7x-Jl/ 

-j|/7M;hxt;k C4~i 3 7°DA^i^;i/7;to-;i/7;u^#-A^- 

K C 4~ 1 3 7'DAJI/^ JP7J1/3-J1/7J1/+ JH-fJK C4~13:/DA^ 
3£)VT)Vzi-)VT)V3r)V7s)V*ym.X.7^)V, 7°un)V^f)VT o - t 

FD + y7x - /^XXrJk 7*D/tM^7jl' □ - JU -m-t Fn + 
^>7x-;1/7n;1/^>^xX^;1/, yPAMM^l^Jl/Xi-^-p -h FD^y7i 

-)i7,)V*ym.3-7s7')V, C4~i 3 7°DA°;i/^;i/7;ni-;i/7;i/^;i/^xx 
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z.n%<Dzfun)V¥)V7)vn-)vmmw&tM7°un)i3r)v?\7'< ra, 

\Z. Cl~2 0«7J^H, 7x-JH, o-ADyy?!^^ m-AD 
;Wf&©*gfflT&0, #£b<«l~5 ; t;M&©*BB, mz 1 ~ 2 ^JHgOtSBT 

Kfoizm^zmmtvxfe, fcfoizm^u^b<Dx&ni£mzmm\ztii<. 
±j&isrzmmzm^z>zt&x%2>&, mm^z yit^m^mmz^m vtzmrn 

Rj&fflL&w:, «rfciwigtt&<, - 1 o ox:frzmm<Dm&&x&m'pimx<bz> 
#?£b<«, - 8 o~4 ox:<Dmmx&z> 0 &tz. Kfommiz, mas* o. 

1-10 0 OI^HT&S. 

Hi 
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^T^-rmm^. Mett^?MS, Etlil^SS, Bntt^ 



2 - /x>& t -7*fJHXf^ ( 1 0 Omg, 0. 4 7 5mmo 1 ) 
5 s - i -yo^yf^> (0. 17 5mL> 0. 5 9 4mmol) ©yX? 
;i/X— (7mL) MEld, T^n*>^1tT, -7 8tT, i - 7°n tf;U"7^ 
^y^A^QUF (1. 4 8M ^X^I/X-T^l/jg^ 0. 9 0 0mL, 1. 
3 3mmol) £iD;?L£<h> Jt£©^-f£$i£te-o fco ?«£3 0£bWT-5 

lmg, 0. 9 5 1mmol) (D~JJL^)V3L— r)VmWi (2mL) Srin*., $ £ 

3H#rdJ«#UfcSk lmo 1 /Lvmm&toX.* Kfo 

ttU 3- (t-7> + yMfcJW -4-A+y;P7ix;i/ p-h'J^ 
;U^> (9 8mg, 5 0%) ^ifei^Itbtifc. 

*H NMR<5 0.84(t, J = 6.6 Hz, 3H, Me), 1.12-1.40 (m, 6H, alkyl H), 1.45- 
1.65 (m, 2H, alkyl H), 1.58 (s, 9H, C(CH 3 ) 3 ), 2.37 (s,3H, PhMe), 2.90 (t, J = 
7.8 Hz, 2H, PhCH 2 ), 7.28 (d, J = 8.4 Hz, 2H, Ph-H), 7.32 (d, J = 8.1 Hz, 1H, 




C0 2 t-Bu 
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Ph-H), 7.81 (d, J = 8.4 Hz, 2H, Ph-H), 7.86(dd, J = 2.1, 8.1 Hz, 1H, Ph-H), 
8.23(d, J = 2.1 Hz, 1H, Ph-H). 

6 2.90ppm(PhCH 2 ) 0) 7 D h > <D MM \Z £ K) > d 7.32ppm(Ph-H) <D tf - V \Z 

i2%(D noe ®t-/t-/\^f-M) (Dmmifimmztifcz. tiz&r)* m 

13 C NMR 5 13.84, 21.37, 22.35, 27.95(C(CH 3 ) 3 ), 29.18, 31.39, 31.49, 
34.21, 82.30(CO 2 C), 127.74(cr or m-Ph), 129.26(Ph), 129.47(Ph), 129.98(o- or 
m-Ph), 131.73(Ph), 133.18(Ph), 138.53(Ph), 139.48(Ph), 144.30(Ph), 
149.06(Ph), 165.05(C=O). 

IR(neat) 3070(Ph), 2960, 2927, 2860, 1715(C=0), 1597, 1457, 1369(S=0), 
1256, 1156(S=0), 914, 846, 813 cm 1 . 

Ttmftffi th»fit(C 2 4 H 3 2 0 4 S) : C, 69.20%; H, 7.74%. ^MM : C, 69.16%; 
H, 7.62%. 

[H«!l2 3 3, 4-y7*^JV7x^ p - h U )V7,)V*> 



S0 2 Tol 

5-t^>> (0. 0 2 0mL, 0. lllmmol) ^J:tffh7 i - ^osj? 
+ v-3^> (0. 041mL, 0. 13 9mmol) OylfJU-r^ (1. 
5mL) mmz, 7)l3>m.ffiT* -7 8t:T> i -^□Wl'T^y^A^D 
UF (1. 6 3M v'X^UX— TJWgJft, 0. 19 2mL, 0. 3 12mmo 
1) £jbnA££, Hfe<Z>*3— 0^3&HtT- 5 0tST# 

n©iflflET, TOop- h;px>x;i/^x;u7-fe^i^> (40mg, o. 

2 2 3mmo 1) ©yX^X-f^ii (lmL) £JO;t, $ £ Id 1 Wflll* 

SMiSSfiiill^ 3B#p B ljf#L*r^> lmo \/-L<DMMZtiUZ-, fcfo 
£lha6, yX^X-f^T^ttSiai U/c. 
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4-y7*^7x^ p-h'j;i/X;W^> (25mg, 6 5%) ^^^t) 

l H NMR(5 0.92(t, J = 7.5 Hz, 3H, Me), 0.94(t, J=7.5 Hz, 3H, Me), 1.38 
(sextet, J=7.5 Hz, 4H, alkyl H), 1.52(quintet, J= 7.5 Hz, 4H, alkyl H), 2.39(s, 
3H, PhMe), 2.61(t, J= 7.5Hz, 2H, PhMe), 2.62(t, J = 7.5 Hz, 2H, PhCH 2 ), 
7.23(d, J = 8.1 Hz, 1H, Ph-H), 7.28(d, J = 8.4 Hz, 2H, Ph-H), 7.63(dd, J = 2.1, 
8.1 Hz, 1H, Ph-H), 7.70(d, J = 2.1 Hz, 1H, Ph-H), 7.82(d, J = 8.4 Hz, 2H, Ph- 
H). 

13 C NMR 5 13.78(2 peaks), 21.42, 22.58(2 peaks), 32.21, 32.26, 32.87, 
32.89, 124.97(Ph), 127.63(o- or m-Ph), 127.96(Ph), 129.87(o- or m-Ph), 
130.0l(Ph), 139.05(Ph), 139.32(Ph), 142.09(Ph), 143.86(Ph), 146.64(Ph). 

IR(neat) 3060(Ph), 3020(Ph), 2957, 2929, 2870, 1597, 1465, 1402, 1379, 
1320(S=O), 1301, 1179, 1154(S=0), 1107, 1085, 911, 812, 733, 708, 683 cm- 1 . 

Ttmftffi ft^{!(C 2 ! H 2 8 0 2 S) : C, 73.21%; H, 8.19%. H^Jfl : C, 73.04%; 
H, 8.07%. 

IMifcffl 3 ] 5- ( t --7>^s/^;i/^-;i/) - 2-^=lV^*)3t-4- 




1 H NMR (5 0.84(t, J = 6.6 Hz, 3H, Me), 1.12-1.40(m, 6H, alkyl H), 1.45- 
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1.65 (m, 2H, alkyl H), 1.58(s, 9H, C(CH 3 ) 3 ), 2.37(s, 3H, PhMe), 2.90(t, J= 
7.8Hz, 2H, PhCH 2 ), 7.28(d, J = 8.4 Hz, 2H, Ph-H), 7.32(s, 1H, Ph-H), 7.8l(d, J 
= 8.4 Hz, 2H, Ph-H), 8.23(s, 1H, Ph-H). 

3- ( t -T/h^v^;^-^) -4-A+y^7x^ p-MUPTJl/* 
>^<5 7.86(Ph-H){dS^-r^7°D h (Dm&m&iZk?), StK*^7 

mmM4] 4, 5-y7*^-2-fa^7'J^7i-J|/ p-hUJV 



mm<Dt%it&ft V ZtiZ<k 4, 5 -v^y^- 2 — ^-l^^-U 

'H NMR6 0.92(t, J = 7.5 Hz, 3H, Me), 0.94(t, J=7.5 Hz 3H, Me), 1.38 
(sextet, J=7.5 Hz, 4H, alkyl H), 1.52(quintet, J= 7.5 Hz, 4H, alkyl H), 2.39(s, 
3H, PhMe), 2.6l(t, J= 7.5Hz, 2H, PhCH 2 ), 2.62(t, J = 7.5 Hz, 2H, PhCH 2 ), 
7.23(s, 1H, Ph-H), 7.28(d, J = 8.4 Hz, 2H, Ph-H), 7.70(s, 1H, Ph-H), 7.82(d, J = 
8.4 Hz, 2H, Ph-H). 

3, A-i>Z>^)Vy p-hUJ^M>©6 7.63(Ph-H) Izffim-? 

C0 2 t-Bu 



2-/z>^t-7>Jl/X7rJl/ (2 0mg> 0. 0 9 5mmol) MtJtf 




D 
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h7i-^n^->^> (0. 0 3 5mL> 0. 119mmol) ©ylfJP 

x-x;u (i. 5mD mmz. r)vzi>%mrf. -7 8tT, i-yntr;^ 

^>^DiJH (1. 6 3M 5>X3\>PX-y-;M&ifo 0. 16 3mL, 0. 
2 6 6mmo 1) £iD*.S<fc, Hfi©^— Jgi££ 3 0#j&>ttT- 

5 o*ct:T#i&T5£, *©ra»c*ttJ*#fi^t3C{kbfc. - 5 0TCT££K:5 

P#Rafll#Lfc&, ^©MT, l-^-^5 1 >(0. OllmL, 0. 0 7 6mm 
o 1) SrflP*., 3B#r H m^L^o ^K, ©*tt©p- h;H>XM-Jl/7tf 
l/> (21mg, 0. 1 1 4mmo 1) Oyl^H-rMi (lmL) ^iD 

MT3PfF»l/m lmo 1 /L©tf[»SttI^., SJfc£jJha£>, ylfiP 

(ismg, 57%) zm&mxvvntvT'&rco 

1 H NMR 6 0.87(t, J = 7.5 Hz, 6H, Me), 1.20-1.42(m, 16H, alkyl H), 1.58 (s, 
9H, C(CH 3 ) 3 ), 2.58(t, J= 7.8 Hz, 2H, PhCH,), 2.89(t, J= 7.8Hz, 2H, PhCHj, 
7.00(s, 1H, Ph-H), 7.0l(d, J = 8.4 Hz, 1H, Ph-H), 7.67(d, J = 8.4 Hz, 1H, Ph-H). 

6 2.58ppm(PhCH 2 )£>:/□ h ><&B8fttC«k 9 , 6 7.00ppm(Ph-H)© tf- 2 \Z 
5%. 6 7.01ppm(Ph-H)£> \Z 5%<D NOE (Dmimifi^ttL^tLWMtStlit. 

£ & » 5 2.89ppm(PhCH 2 )0 7'oh>© SB ft (IckD, (5 7.00ppm(Ph-H) CD tf 
— £ K 9 %CD NOE ©JtiD#«iBI3ftfc. 

13 C NMR 6 13.96(2 peaks), 22.49, 22.53, 28.15(C(CH 3 ) 3 ), 28.87, 29.38, 
31.08, 31.60, 31.74, 31.89, 34.44, 35.71, 80.76(00, C), 125.73(Ph), 129.25(Ph), 
130.54(Ph), 130.96(Ph), 143.81(Ph), 146.49(Ph), 167.80(0=0). 

IR(neat) 3010(Ph), 2957, 2928, 2857, 1716(C=0), 1609, 1458, 1366, 1275, 
1258, 1180, 1142, 1100, 1071, 1100,1070 cm' 1 . 



36 



TG^tttir ft^{I(C 23 H 38 0 2 ) : C, 79.71%; H, 11.05%. mWM : C, 79.57%; 
H, 10.84% 

ik&®T&z>z.t*mm. mm bfc. 




2, 4-^«>M>7x-h (W17%) 
x- h 




1 H NMR 6 0.87(t, J = 7.5 Hz, 6H, Me), 1.20-1.42(m, 16H, alkyl H), 1.58 (s, 
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9H, C(CH 3 ) 3 ), 2.58(t, J= 7.8 Hz, 2H, PhCH 2 ), 2.89(t, J= 7.8Hz, 2H, PhCH 2 ), 
7.0l(s, 2H, Ph-H). 

t-y'^)V 2, 4-y^yJK> , /l-h©5 7.67(Ph-H) tCfg^-TS 

fee 

imMM8] t -7*^)1 2, 4-yA^yJI/-6-7<tF<>7x- 



2-yr>St-7*WXT^ (2 0mg> 0. 0 9 5mmo 1) ^it/r 
i -7'n^y^^> (0. 0 3 5mL> 0. lHmmol) ©yl^ 
X-^JU (1. 5mL) 7;i/Xf>^TF, -7 8tT, i-^otf;^ 

^y7A^O'JF (1. 6 3M yXfJU-TJ^I, 0. 16 3mL, 0. 
2 6 6mmol) ZtoTiZt. j*6©*3— fe» i§i£3 0^m- 

5 ot*T#stst, ^©wtistttt^fe'stae^bfc. - 5 or-r^ctcs 

BtFaM^bfe^ CCDjajtT, l-^-^5 1 > (0. OllmL, 0. 0 7 6mm 

on ^in^.> 3mmm.wvrco ©^p-h^x^M-Mt? 1 

U> (2 1mg, 0. lUramol) ©yI?JH-«l (IraL) SriD 

£fiT?3P#ffl«#Lfc8fc, 301 (72rag, 0. 2 8 5mmol) <Z)xh7 
tKD77> (lmL) ll^raflMfcLfc. 1 m o 1 /L ©ttBtSJP 

£fi£#l£s ->'J*y;P*7Ai7PT h^77^- (n-^it>-yX^X- 




C0 2 t-Bu 
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£#U t-Zf^)V 2, 4-yA^y;i/-6-7<^H^> > /X-h 
(2 0mg, 5 6%) ^ifeiMilTllfc. 
1 H NMR 6 0.80-0.95(m, 6H, Me), 1.12-1.45(m, 16H, alkyl H), 1.62 (s, 9H, 
C(CH 3 ) 3 ), 2.50(t, J= 7.8 Hz, 2H, PhCH 2 ), 2.57(t, J= 7.8Hz, 2H, PhCH 2 ), 
6.95(d, J= 1.5 Hz, 1H, Ph-H), 7.46(d, J = 1.5 Hz, 1H, Ph-H). 

13 C NMR 6 13.93(2 peaks), 22.45(2 peaks), 28.01(C(CH 3 ) 3 ), 28.76, 29.22, 
31.01, 31.37, 31.53, 31.57, 34.18, 35.14, 82.7l(C0 2 C), 91.96(Ph), 129.22(Ph), 
136.47(Ph), 138.16(Ph), 140.9l(Ph), 145.46(Ph), 168.52(C=0). 

IR(neat) 3010(Ph), 2960, 2927, 2857, 1725(C=0), 1600, 1546, 1458, 1391, 
1367, 1285, 1260, 1146, 1101, 1070, 847 cm 1 . 

[HJ8i#!l9] 5, 7-y^yJl/-3-7i^V75"JF 



2-;->it-7^XXr^ (3 0mg, 0. 14 3mmol) Mr 
h7i-7°D^yf^> (0. 0 5 3mL, 0. 1 7 8 mm o 1 ) <D ylf^ 
X-t-;U (1. 5mL) mWZ, 7)Vziym.mrf. -7 8 £ CT\ \-7°U\d)W 
^y^A^DiJH (1. 3 5M i^X^X-^Mg^ 0. 2 9 6mL, 0. 
3 9 9mmo 1) ^lM7L^>t. HfiCDi^— mfctte-o fro mm&30ftfrtfT- 

5 ot:sT#ra-r-?><h> ^<Dffl\zmm\m&^£mtLtco -5o°c-r$e>^5 

mrMWLfcm. Z\<DU&T\ l-^^^> (0. OnmL, O. l l 4mra 

o i) zmz.. 3mmm&vfzo mz. mm-k<Dv- Hux^^x^x-fe?- 

l/> (31mg, 0. 1 7 lmmo 1) ©ylfJU-rJl/M (lmL) ^J)fl 

PLtc'iks Kfomfcz^izmLtz. ^TsmmmwLtz^ - 5 o'ctc^u 

^>X7;i/rbH (0. 8 9 9M ^^)VJL- : r)Vmm 0. 19 0mL, 0. 
17 1 mmo 1 ) &1$\Xfro 

- 5 ox:T*2mmmwLtz'&. m^-csmmmwi'fro 
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y'J*yM7A^DYh^77^- (n -^\=^it>-i/X^;Ux— x 
JU) fdttU 5, 7-yA+y;k3-7x-^73"JH (21mg, 4 9%) 

1 H NMR<5 0.80-0.95 (m, 6H, Me), 1.20-1.50 (m, 12H, alkyl H), 1.50-1.76 
(m, 4H, alkyl H), 2.62 (t, J = 7.8 Hz, 2H, PhCH 2 ), 3.06 (dt, J = 2.1, 7.8 Hz, 1H, 
PhCH 2 ), 3.13 (dt, J = 2.1, 7.8 Hz, 1H, PhCH 2 ), 6.27 (s, 1H, C0 2 CH), 6.90 (s, 
1H, Ph-H), 7.1l(s, 1H, Ph-H), 7.25-7.31 (m, 2H, Ph-H), 7.34-7.42 (m, 3H, Ph- 
H). 

(5 2.62 ppm (PhCH 2 )<£>7°P bXDmMlZXQ. 6 6.90ppm(Ph-H)£> tf— 2 \Z 
9%, d 7.11ppm(Ph-H)<£tf— 0 \Z 9%<D NOE ©*i»^n^nti$y£nfco 

Sfc, 6 3.06ppm(PhCH 2 )<D-/P h >&£Z$ 6 3.13ppm(PhCH 2 )tf>:7° □ h > 
(DPMMIZJ: *) , 6 7.00ppm(Ph-H)tf) fcf— £ \Z 9 %<D NOE 0*ttbDJ&*««S<£*lfc. 

J^_L(D^^e>^^$«B^ (IH^) Ufe„ 

1 3 C NMR 6 13.88, 13.95, 22.41, 22.49, 28.81, 29.04, 30.89, 30.92, 31.06, 
31.47, 31.59, 36.18, 81.53 (CO, C), 119.95 (Ph), 120.32 (Ph), 127.10 (o- or nv 
Ph), 128.93 (m- or o-Ph), 129.10 (Ph), 130.52 (Ph), 137.29 (Ph), 144.63 (Ph), 
150.32 (Ph), 151.03 (Ph), 170.54 (C=0). 

IR (neat) 3070 (Ph), 3038 (Ph), 2960, 2860, 1761 (C=0), 1610, 1458, 1301, 
1204, 1056, 698 cm' 1 . 

mmMio] t-y^;i/ 2-s\*is)\<-4:- (hU;*^;w>u;i') ^ 
>v*x-h 
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C0 2 t-Bu 




SiMe 3 



Jk/UJW ^>7x-h (iR^4 6%) 

>H NMR 6 0.27 (s, 9H, SiMe 3 ), 0.88 (t, J = 7.5 Hz, 3H, Me), 1.15-1.45 (m, 
8H, alkyl H), 1.59 (s, 9H, C(CH 3 ) 3 ), 2.90 (t, J = 7.8 Hz, 2H, PhCH 2 ), 7.33 (s, 
1H, Ph-H), 7.36 (d, J = 7.5 Hz, 1H, Ph-H), 7.69 (d, J = 7.5 Hz, 1H, Ph-H). 

13 C NMR 6 -1.43 (SiMe 3 ), 13.96, 22.55, 28.12 (C(CH 3 ) 3 ), 29.42, 31.71, 
32.02, 34.43, 81.05 (C0 2 C), 129.13 (Ph), 130.61 (Ph), 132.43 (Ph), 135.80 (Ph), 
142.20 (Ph), 144.37 (Ph), 167.99 (C=0). 

IR (neat) 3005 (Ph), 2957, 2925, 2860, 1717 (C=0), 1458, 1367, 1250 
(SiMe 3 ), 1150, 840 cm 1 . 

TtMtttJT t1-^fl(C 2 oH 34 0 2 Si) : C, 71.80%; H, 10.24%. MMM : C, 71.64%; 
H, 10.53%. 

[mmmii] t-^>v 2-^=L^^^^r-e>-^ s ^)v-4- (v 



'H NMR 6 0.27 (s, 9H, SiMe 3 ), 0.88 (t, J = 7.5 Hz, 3H, Me), 1.15-1.45 (m, 




C0 2 t-Bu 



SiMe 3 
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8H, alkyl H), 1.59 (s, 9H, C(CH 3 ) 3 ), 2.90 (t, J = 7.8 Hz, 2H, PhCH 2 ), 7.33 (s, 
1H, Ph-H), 7.36 (s, 1H, Ph-H). 

7.69(Ph-H) izm^rz-jn h><D¥-? (Dm^m-siz^io , mym^9 4%m 
[mmmi2] a- [2- (^>^;i^*-» x?mi/i -1, 2-^7*^ 



5 -5^>> (0. 02mL, 0. 11 lmmo 1 ) &&U : tY ; 7 i -7°P^ 
->3^> (0. 041mL, 0. 13 9mmol) (DylfM-f^ (1. 5 

mu mmz, T)\s3>m.m.i : > -7 8t^ i -ynifjyT^^A^DU 

H (1. 6 3M yX^Jl/X-f^E 0. 192mL, 0. 3 1 2 mm o 
ClC7)fU^T\ 4-^>>?;i/^-^->- 1 -~7=5-> (14mg, 0. 0 8 9mm 

o i) o)i;x.^)iJi-^)\s (lmD ^^jbD^-> immmfrvtio wz, 

\%<Dv- h;i/X>x;i/*-;i/T-fe^l/> (22mg, 0. 12 2mmol) 

x^;i/x-^;i/^ (lmD *i®xtz'&, Kfomm%^u\zmvrzo 

>-yXfJH-Til') fcttU 4- [2- (^>zy)l^r=¥-» X.^-)l] -1, 
2 -> j y^;U^>-tf> (17mg, 5 7%) ^M^Ki: L-a#7c 0 
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1 H NMR 6 0.95 (t, J = 7.5 Hz, 6H, Me), 1.40 (sextet, J = 7.5 Hz, 4H, alkyl 
H), 1.52 (quintet, J = 7.5 Hz, 4H, alkyl H), 2.58 (t, J = 7.5 Hz, 4H, PhCH 2 ), 
2.89 (t, J = 7.5 Hz, 2H, PhCH 2 ), 3.68 (t, J = 7.5 Hz, 2H, CH 2 OBn), 4.54 (s, 2H, 
PhCH 2 0), 6.98 (d, J = 7.5 Hz, 1H, Ph-H), 7.00 (s, 1H, Ph-H), 7.06 (d, J = 7.5 
Hz, 1H, Ph-H), 7.25-7.40 (m, 5H, Ph-H). 

1 3 C NMR 6 13.91 (2 peaks), 22.73, 22.80, 31.93, 32.34, 33.46, 33.49, 35.89, 
71.48 (O-C), 72.91 (OC), 126.29 (Ph), 127.57 (Ph), 127.71 (o- or m-Ph), 128.41 
(m- or o-Ph), 129.19 (Ph), 129.85 (Ph), 136.12 (Ph), 138.47 (Ph), 138.60 (Ph), 
140.60 (Ph). 

IR (neat) 3090 (Ph), 3070 (Ph), 3035 (Ph), 3000 (Ph), 2955, 2928, 2859, 1497, 
1456, 1362, 1205, 1102, 1029, 822, 734, 696 cm' 1 . 

7tmttVr Hf^fI(C 23 H3 2 0) : C, 85.13%; H, 9.94%. : C, 85.38%; H, 

10.03%. 

[HWII13] 1- [2- (^>v?;M-^>0 -4, 
;i/-2-T-r^-K^>-fe*><h5- [2- (OvUl/^^) X^;K] -1, 2- 
i???-)V- 3 -T-iHrY ^>^>t ©f 7 2 : 2 8©^fe 

imo i /Lmfc&tin^zmzsvm&iuKTKjfc-zitzsxmz. mmmi 2 

tmm<DWift$:'ff?Z£l~£.K>, 1- [2- COi?)],**^) X^Jl/] -4, 
5 2 -7-<^-F^>if >£ 5 - [2- (^y-Sfrttz/) X^Jl/] 

-1, 2 -Vff-JV- 3 -7<^H^>if><h©fiJ^7 2 : 2 8©^tl (JR 
$39%) £t#£o 

1- [2- (^>^Jl/^^r-» x^;i/] -4, 5-^^;i/-2-7-f^-K^ 




(7 2:2 8 <D<fc«tt#©S£tt<fc 
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1 H NMR 6 0.80-1.04 (m, 6H, Me), 1.20-1.60 (m, 8H, alkyl H), 2.51 (t, J = 
7.7 Hz, 4H, PhCH 2 ), 3.00 (t, J = 7.5 Hz, 2H, PhCH 2 ), 3.66 (t, J = 7.5 Hz, 2H, 
CH 2 OBn), 4.55 (s, 2H, PhCH 2 O), 7.03 (s, 1H, Ph-H), 7.25-7.40 (m, 5H, Ph-H), 
7.56 (s 1H, Ph-H). 

6 2.51 ppm (PhCH 2 )©7°P h><DmM\Z&D, 6 7.03ppm(Ph-H)© tf— 2 \Z 
9%. 6 7.56ppm(Ph-H)©tf-^ \z 1 3 %<D NOE ©l^llD^f tlfnii^tlfe. 
£ fz , 6 3.00ppm(PhCH 2 )CD7°n h ><DWM\Z.<kK) , 6 7.03ppm(Ph-H) O t: 

—2\zi 4% co noe <Dmwmm^nrz.o 

IR (neat) 3090 (Ph), 3060 (Ph), 3035 (Ph), 2955, 2928, 2859, 1456, 1380, 
1362, 1205, 1102, 1030, 733, 696 cm 1 . 

5- [2- (^>^;M-+>-) -1, 2 --Jy^)V- 3 -7 4 Or 

>if> 




: H NMR mWlMta^-Z (DZh^^Vtio )<5 2.80 (t, J = 7.5 Hz, 2H, 
PhCH 2 ), 3.65 (t, J = 7.5 Hz, 2H, CH 2 OBn), 4.52 (s, 2H, PhCH, O), 6.96 (s, 1H, 
Ph-H), 7.56 (s, 1H, Ph-H). 

[1»#!ll4] 4- [2- ((t-y^)U) ^^fj^n + y) X5F;l/) 

- 2-s\*i/jv- l- (h u^^;i/->u;i/) ^>-t?> 




OTBS 



l-b l J^WJ^-l-^?> (6 0mg, 0. 3 2 9mmol) *«t 
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&T- i -y°U^zy^^> (0. 12 1mL, 0. 4 11 mm o 1 ) 0yl 

^)13L-^)V (4. 5mL) mmz, 7)l>3>mMTF^ -7 8tT. i-^Dtf 
Jl/7^v^^niJH (1. 4 6M ;xX^;i/X~ 0. 6 3 OmL, 
0. 9 2 lmmo 1) *1)UXZ>£, 3tfi©iS— 3 0#?W 

tc2Bt^jft^Lfe^ £©i&&T* 4- [(t-^;w y^^>p+->] - 

l-7'f> (4 8mg, 0. 2 6 3mmo 1) Oi^If JH-tJP (lmL) » 
(7 1mg, 0. 3 9 5mmol) ©v'X^MI/X— xJWgifc (lmL) £jjnA£: 
^?&T-3R#F B 1jf#Lfcl&> lmol/LOM^M, ;5j££lhJd> f/X^;W 

>->?x^;i/x-^;u) fcftb, 4- [2- ((t-^^;u) ^^^l/^ot 

-» XJ?)V\ -2-s\*z/)l-l- (hU^^;U^>U;U) ^>iz?> (5 2mg, 
5 0%) *ifiift«ft»iUT#fc. 

J H NMR6 0.02 (s, 6H, t-BuSiMe 2 ), 0.31 (s, 9H, SiMe 3 ), 0.80-0.95 (m, 3H, 
Me), 0.89 (s, 9H, C(CH 3 ) 3 ), 1.20-1.50 (m, 6H, alkyl H), 1.50-1.68 (m, 2H, alkyl 
H), 2.67 (t, J = 8.1 Hz, 2H, PhCH 2 ), 2.80 (t, J = 7.2 Hz, 2H, PhCH 2 ), 3.81 (t, J 
= 7.2 Hz, 2H, CH 2 OTBS), 7.02 (d, J = 7.5 Hz, 1H, Ph-H), 7.06 (s, 1H, Ph-H), 
7.38 (d, J = 7.5 Hz, 1H, Ph-H). 

1 3 C NMR 6 -5.22 (fBuSiMe 2 ), 0.37 (SiMe 3 ), 13.96, 18.24 (C(CH 3 ) 3 ), 22.53, 
25.85 (C(CH 3 ) 3 ), 29.60, 31.74, 32.59, 36.30, 39.46, 64.50 (OC), 125.82 (Ph), 
129.57 (Ph), 134.64 (Ph), 135.34 (Ph), 140.12 (Ph), 148.93 (Ph). 

IR (neat) 3045 (Ph), 2960, 2928, 2857, 1604, 1470, 1250 (OSD, 1098, 837, 
775 cm- 1 . 

Ttmftffi ft^{a(C 23 H 44 OSi 2 ) : C, 70.33%; H, 11.29%. £89 fit : C, 
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70.54%; H, 11.58%. 

mmmi 5] 1- [2- ((t-^;io ^^k>D+y) xm/] 

- 5 -^v-;l/- 2 -T-f^-H-4- (h'J^^^U;!/) ^<>-tf ><h 5 - [2 

- ((t-^;l/) y^fJl/yD^y) X^;H - 1 -^\+->;U- 3 — 7-f ^ K 
-2- (h'J^f;k>U;V) ^>iz><h©fiJ£-/^7 4 : 2 6(D^tl 

lmo 1 /L^^JPA^BU^3^^^iO^TM^$i±^^«, H5&0U4 
<h|!r|l£(Z)}t^£fT -5 ilt^cfc 9, 1- [2- ((t-:/3MP) zf^^iVi/U* 

is) x^;i/] - 5 2 -7<^-H-4- (hu^^;w->u;i/) 
>i5- [2- ((t-^;w ^^^;1/->p+'» x^;w] -i-^\+->ju- 

3 -T-f ^ H- 2 - ( h U *3-)Vi/V)V) ^>i£>tO)m^7 4 : 2 6©^ 
^ (3 7%)) ^#rco 
l- [2- ((t-y^;i/) ^^^;u->n^-» x^;u] -5-^\^>-;u-2 



(7 4:2 60fe«m'l4#©^^lcfcD^) 

'H NMRdO.Ol (s, 6H, t-BuSiMe 2 ), 0.29 (s, 9H, SiMe 3 ), 0.80-0.95 (m, 3H, 
Me), 0.87 (s, 9H, C(CH 3 ) 3 ), 1.20-1.50 (m, 6H, alkyl H), 1.60-1.72 (m, 2H, alkyl 
H), 2.60 (t, J = 8.1 Hz, 2H, PhCH,), 2.91 (t, J = 7.2 Hz, 2H PhCH 2 ), 3.79 (t, J 
= 7.2 Hz, 2H, CH 2 OTBS), 7.09 (s, 1H, Ph-H), 7.80 (s, 1H, Ph-H). 

60.01 ppm (SiMe 3 )(D^D hXDM^HzXK). 6 7.80ppm(Ph-H)<£> tf— £ 

i2%© noe <DmM*nmznfro 

IR (neat) 3038 (Ph), 2954, 2927, 2856, 1591, 1524, 1463, 1379, 1360, 1250 
(Si-C), 1098, 1006, 909, 837, 776, 734 cm" 1 . 

5- [2- at-zf^)V) v^^;u->o^-» x5F-;io -i-^\^)i-3 




SiMe 3 



OTBS 
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SiMe 3 



OTBS 



H NMR(^tl$&tf-^<D^£^L£:o ) 6 0.01 (s, 6H, t-BuSiMe 2 ), 0.53 (s, 



9H, SiMe 3 ), 2.66 (t, J = 8.1 Hz, 2H, PhCH 2 ), 2.67 (t, J = 6.6 Hz, 2H, PhCH 2 ), 
3.77 (t, J = 6.6 Hz, 2H, CH 2 OTBS), 6.97 (d, J = 1.5 Hz, 1H, Ph-H), 7.68 (d, J = 
1.5 Hz, 1H, Ph-H). 

mmmiQi 2, 3-t:x izszu^i/)],**^) -1, 



i/2w\*i/))/ (MJ*3\M/>' , J;W X^XJI/X-^;|/ (30rag, 0. 14 
5mmol) ^fh7i-7 , D^y^> (0. 0 2 7mL, 0. 09 1 
mmo 1) <D>?X^;i/X-7^ (1. 5mL) m&\Z, 7)Vzl>$MT. -7 
8<CT> i-^Dk'K^y^A^niJF (1. 4 2M ^Xf^X-fM 
0. 144mL, 0. 2 0 3mmol) £2)D;t3<h. Hfe<Di£|— mt&tfc^ 

Itbfc. - 5 0 t CT$^{C4B#ra}t^b7c^, H©iagT, M©p-hJU 
>XM-mfk> (16mg, 0. 0 8 7mmo 1) ©yXfJU-fJl' 

mm (lmD ^jpAfeo 
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✓f- (n-AW>-yIfJH-r;W fctfU 2, 3-1?* (Ispn^ls 
JM^vO -1, 4-fcf* (h'J^^y'J;W ^>i?> (18mg, 56%) 

'H NMR<5 0.28 (s, 18H, SiMe 3 ), 1.08-1.40 (m, 10H, cyclohexyl H), 1.60 
(symmetric m, 2H, cyclohexyl H), 1.75 (symmetric m, 4H, cyclohexyl H), 1.86 
(symmetric m, 4H, cyclohexyl H), 4.30 (tt, J = 3.9, 10.5 Hz, 2H, OCH), 7.05 (s, 
2H, Ph-H). 

13 C NMR<5 0.06 (SiMe 3 ), 24.82, 25.72, 32.69, 78.26 (OC), 128.72 (Ph), 
135.61 (Ph), 153.35 (Ph). 

IR (neat) 3060 (Ph), 2933, 2857, 1590, 1451, 1363, 1344, 1245, 1221, 1196, 
1177, 1127, 1043, 1019, 966, 887, 836, 758 cm 1 . 

1 7 ] 2, 3-t?X (Is^n^ls)V^ls) -5— 7*3.^7- U 

*-i, 4-tfx (hu^^;i/>-u;w) ^>-tf> 



lmo 1 /L^S:lJPA^HQ^fi7j<SrS0ATS^$1±'5^Hi, MffiM 1 6i 
^io^&fr?c:il:«t0, 2, 3-tfx (l/>7U^*is)V**ls) -5-7* 

'H NMR<5 0.28 (s, 18H, SiMe 3 ), 1.08-1.40 (m, 10H, cyclohexyl H), 1.60 
(symmetric m, 2H, cyclohexyl H), 1.75 (symmetric m, 4H, cyclohexyl H), 1.86 
(symmetric m, 4H, cyclohexyl H), 4.30 (tt, J = 3.9, 10.5 Hz, 2H, OCH), 7.05 (s, 
1H, Ph-H). 
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2, 3-t*x (z/t7w\*is)\,ttis) -i, 4-t:x (hu^f;^u;w 
^>if>(7)<5 7.05(Ph-H) l:«ST5^a h>0tr-^o^^^tc<kO, fi 

[HSi^ji8] 2, 2-tfT. [(^>^;u^-+v) -4, 7-br 



4, 4-tiTv [("OS^M"**') -1, 7-tfX (h'J^^I/y'J 

)V)-1, 6-A^y<> (5 0mg> 0. 10 5mmol) M^fh7i 
-7°D^^i/^^> (0. 0 3 9mL, 0. 13 1mmol) (OylfJU-f 
(4. 5mL) mmz. 7)V3>mMTs -7 81CT, i-^Ptf^T^v 
r^A^DUH (1. 4 9M v?X^;UX— 0. 197 mL, 0. 29 
3mmol) SriJOASt, 3tfe<D ofc. «30^Hn-5 

BtWfll#U&«, *»*^©p- b)V^>XJV^-)Uy-t^U> (2 

3mg, 0. 126mmol) ©WJH-fJl'Sl (lmL) £3JDAfc 0 

3P#r H 1jf#b7c 0 1 mo 1 /LOimfc&lmX. KJfc& 

1t>-yX^X-f;W fcttU 2, 2-lfTv [(^>v;u:t4^» pWP] 
-4, 7 -t*X (hU^^;P'>U;i/) <>y> (3 9mg, 7 4%) 

'H NMR<5 0.28 (s, 18H, SiMe 3 ), 2.90 (s, 4H PhCH 2 ), 3.52 (s, 4H, CH 2 OBn), 
4.53 (s, 4H, PhCH 2 0), 7.22-7.35 (m, 12H, Ph-H). 

1 3 C NMR <5 -0.97 (SiMe 3 ), 39.65, 47.69, 73.22, 73.44, 127.46 (Ph), 127.55 (cr 




SiMe 3 



SiMe 3 
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or m-Ph), 128.36 (m- or o-Ph), 131.29 (Ph), 136.87 (Ph), 138.98 (Ph), 146.75 
(Ph). 

IR (neat) 3090 (Ph), 3060 (Ph), 3033 (Ph), 2953, 2895, 2852, 1496, 1453, 
1359, 1249 (SiMe 3 ), 1198, 1100, 1028, 892, 836, 751, 696 cm" 1 . 

jtmfrtfx tf-^ft(C 3 ,H 42 0 2 Si 2 ) : C, 74.05%; H, 8.42%. HSJlffi : C, 
73.89%; H, 8.35%. 

[HJ6^ji9] n-^>>^-4, 7-tf7> (HU^^;i/->u;i/) - 1 - 




SiMe 3 



N-^>v;i/-N- [3- (h'J^fJkyUJl') -2-7°P tf~;U] - 3- 
(hU^^y'j;W - 2 --7°nhf >75 H (30mg, 0. 0 8 8mmol) 
^CPx i -ZfU^^^y (0. 0 3 9mL, 0. 132mmol) © 
yX^Jl/X-rJl^ (1. 5mL) mmz, T)l3>n.ffi.T> -7 8tT, i -7° 
Ptf;i/T^T^>^7A^P'J H (1. 4 8M -JJL3-)V3L-^-)Vm&. 0. 179 
mL, 0. 2 6 3mmol) &Jm?LZ>£, jt^CDi^— iMtfcofc., «3 0 
#tWT- 3 or^T^-T-gxh^ ^<DF^k:^^x*fe^£^fcb£:o -3 Ot: 

^l/> (19mg, 0. 10 5mmol) ©y!fJH-r« ClmL) £ 

S^t^i^CMb, 3Pfl8JJt#b&. lmo 1/L<&*&&£2«]*., 

^rtl->-gt^X^>'k) IdttU N-^>> 5 ;l/-4, 7 -EX (hU^^vU 
;i/) - 1 -- fV-f >HU7 > (24mg, 8 8%) $*MtMiLTffe 0 
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>H NMR (5 0.27 (s, 9H, SiMe 3 ), 0.44 (s, 9H, SiMe 3 ), 4.29 (s, 2H, PhCH 2 N), 
4.81 (s, 2H, PhCH 2 N), 7.27-7.39 (m, 5H, Ph-H), 7.59 (d, J = 7.2 Hz, 1H, Ph-H), 
7.63 (d, J = 7.2 Hz, 1H, Ph-H). 

13 C NMR 6 -0.96 (SiMe 3 ), -0.61 (SiMe 3 ), 46.31, 50.49, 127.62 (Ph), 128.09 
(o- or m-Ph), 128.83 (rn- or o-Ph), 133.70 (Ph), 135.09 (Ph), 135.84 (Ph), 
136.09 (Ph), 137.36 (Ph), 139.75 (Ph), 146.25 (Ph), 169.59 (C=0). 

IR (neat) 3050 (Ph), 3030 (Ph), 2953, 1688 (C=0), 1640, 1540, 1496, 1452, 

1410, 1358, 1320, 1293, 1250 (SiMe 3 ), 1193, 1028, 944, 919, 840, 751, 696 cm' 
i 

7E*##T ff^M(C 21 H 29 NOSi) : C, 68.61%; H, 7.95%; N, 3.81%. ^ffl 
ffi : C, 68.40%; H, 7.87%; N, 3.75%. 

[mmm2o] 5- (t-^h*->*^jw -6-^'>k>^> 

t-Bu0 2 C 




H13C6 

(1, p-hu;u 

TolS Tol0 2 S v 

/j-BuLi,TolSSTol ^-^\ M CPBA ^ 

Jf^-y THF CHzCl2 " 

X 40* ' 86* ^ 

1 H NMR (5 1.76 (quintet, J = 6.9 Hz, 2H, alkyl H), 1.96 (t, J = 2.4 Hz, 1H, C 
= CH), 2.25 (dt, J = 2.4, 6.9 Hz, 2H, CH 2 C=CH), 2.46 (s, 3H, PhMe), 2.51 (t, 
J = 6.9 Hz, 2H, CH,C=CS0 2 Tol), 7.37 (d, J = 8.4 Hz, 2H, Ph-H), 7.87 (d, J = 
8.4 Hz, 2H, Ph-H). 

1 3 C NMR 6 17.65, 17.94, 21.80, 25.91, 69.77 (C = C), 78.81 (C=C), 82.18 (C 
=C), 95.71 (C = C), 127.21 (o- or m-Ph), 129.79 (nv or o-Ph), 138.78 (p-Ph), 
145.08 (ipso-Ph). 
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IR (neat) 3289 (Ph), 3058 (Ph), 2940, 2201 (C = C), 1595, 1431, 1327 (S=0), 
1158 (S=0), 1089, 1048, 814 cm' 1 . 

TLMfttiT it^i(C 14 H 14 0 2 S) : C, 68.26%; H, 5.73%. H$Hi : C, 67.93%; 
H, 5.53%. 

2-y->^t-7'fjHXf^ (2 0mg> 0. 0 9 5ramol) Ml/j 
i --JmS^-i/^Zy (0. Q3 5mL, 0. 1 19mmo 1) ©ylfJP 

x— t-)v (i. 5mD mmz. °7)i3>m.mr. -7sx:x\ i-^ptr;^ 

^v-^A^O'JK (1. 48M VJL^)VJL-y-)Vm^ 0. 180mL, 0. 
2 6 7mmo 1) &DUZ.Z>t, St£©±Sj— fco 3 0#/WT- 

B#W«^Lfc^ d©rSST% ±IBTf#e>n^i, 6-^\y^>?^-;i/ p-h 

U;U 7Jl/*> (19mg, 0. 0 7 6mmol) ©yX^;i/X- -7\>l/itfl£ (1 
mL) £JD*.» - 5 0 < CT3B#PJlfl|j^Ufc. 
Stf^te^SKMU 3mm&tWV*io lmo 1/L0M*M, 

^+)->->?X5 1 ;i/X-^;l/) £ttU 5- (t-7> + y*J|/^jW -6-^\ 
=^>;K>^*> (17mg, 74%) ^iMMi LTt#fc 0 

1 H NMR5 0.88 (t, J = 6.9 Hz, 3H, Me), 1.20-1.55 (in, 8H, alkyl H), 1.58 (s, 
9H, C(CH 3 ) 3 ), 2.06 (quintet, J = 7.2 Hz, 2H, cyclopentyl H), 2.86 (t, J = 7.2 Hz, 
2H, PhCH,), 2.88 (t, J = 7.2 Hz, 4H, PhCH,), 7.06 (s, 1H, Ph-H), 7.58 (s, 1H, 
Ph-H). 

,3 C NMR 6 13.98, 22.52, 25.35, 28.15 (C(CH 3 ) 3 ), 29.41, 31.75, 32.14, 
32.20, 32.76, 34.32, 80.70 (C0 2 C), 125.91 (Ph), 126.56 (Ph), 130.04 (Ph), 
141.65 (Ph), 141.75 (Ph), 147.89 (Ph), 168.27 (C=0). 

IR (neat) 3005 (Ph), 2960, 2927, 2845, 1716 (C=0), 1458, 1390, 1366, 1278, 
1255, 1167, 1118, 1022, 885, 856, 800 cin 1 . 

Ttmttffi ft^ffi(C 20 H 30 O,) : C, 79.42%; H, 10.00%. £$ijfig : C, 79.19%; 
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H, 10.10%. 



lmo l /L^SriDA^tu^aTK^in^T^^ii^^tt, HJStfU 2 0 <h 

*H NMR (5 0.88 (t, J = 6.9 Hz, 3H, Me), 1.20 1.55 (hi, 8H, alkyl H), 1.58 (s, 
9H, C(CH 3 ) 3 ), 2.06 (quintet, J = 7.2 Hz, 2H, cyclopentyl H), 2.86 (t, J = 7.2 Hz, 
2H, PhCH 2 ), 2.88 (t, J = 7.2 Hz, 4H, PhCH 2 ), 7.06 (s, 1H, Ph-H). 

5- ( t -Z? h^isftJltf- )V) - 6 -s\*z/Jl-r >¥>(D 6 7.58(Ph-H) 

mmm 22, 23] 



D 





1 



z 



M^!l2 2 CO2EI 



Me ' CH2C(CH20BnhCH2 60 



Mm 2 3 CONE 1 2 C6H13 



(CH 2 )3 



73 
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[mmM2 4] 3, 4-y^Jl/7i^ p-h'J^XJ^yH 



5-t-*v>(0. 0 2 0mL, 0. lllmmol) feWfh^ i - 
3^>3^> (0. 0 4 1mL, 0. 13 9ramol) ©yl^JH-j^ (1. 
5mL) mmiZ, TlV^ymMV. -7 8tt, i -yPtf^v^^v^A^n 
"JH (1. 3 5M v^X^X-^kig^ 0. 231mL, 0. 312mmo 

i) %m?Lz>t, n&<D&}-mmtt£itc a *£^£3 o^wt- 5 o'cstji- 

Z(Dii&mX\ ^*^<Z)p- h;UX>x;k^^XJkT-b^l/> (37rag, 0. 
2 2 3mmol) <D : J3-3 L )l3L-? L )Vmm (lmL) SrJnA, ^^C50t:Tl 

^«-2 0tl:#fgl, 7P#KJt^bfcc lmo \ /LCDi&m&toTL. 

tf77s(- (n-^\^>-«X^;0 tCttU 3, 4-y7"^7i-Jk 
p- h'j;U7;;U^+>-H (18mg, 5 0%) £SSfe?ftt^K£LTt#fc 0 

1 H NMR 6 0.91 (t, J = 7.2 Hz, 3H, Me), 0.92 (t, J = 7.2 Hz, 3H, Me), 1.36 
(sextet, J = 7.2 Hz, 4H, alkyl H), 1.45-1.60 (m, 4H, alkyl H), 2.35 (s, 3H, 
PhMe), 2.58 (t, J = 7.2 Hz, 2H, PhCH 2 ), 2.61 (t, J = 7.2 Hz, 2H, PhCH 2 ), 7.19 
(d, J = 8.1 Hz, 1H, Ph-H), 7.25 (d, J = 8.1 Hz, 2H, Ph-H), 7.30 (dd, J = 1.8, 8.1 
Hz, 1H, Ph-H), 7.43 (d, J = 1.8 Hz, 1H, Ph-H), 7.52 (d, J = 8.1 Hz, 2H, Ph-H). 

1 3 C NMR 6 13.81 (2 peaks), 21.27, 22.58, 22.64, 32.19, 32.27, 32.96, 33.05, 
122.34 (Ph), 125.00 (o- or m-Ph), 125.44 (Ph), 129.98 (m- or o-Ph), 130.08 (Ph), 
141.37 (Ph), 142.12 (Ph), 142.64 (Ph), 142.84 (Ph), 144.20 (Ph). 
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IR (neat) 3033 (Ph), 2959, 2925, 2862, 1735, 1720, 1655, 1595, 1458, 1400, 
1380, 1305, 1090, 1048 (S=0), 970, 808 cm' 1 . 



t-Zf^)V 3- (HJ*3MU->U;P) - 2 -;/PtVx- h (50mg, 0. 
2 5 2mmo 1) ^^xh7 i -7'D^yf^> (0. 0 9 3mL, 0. 3 
1 5mmo 1) OyX^Jl/X-fJP (3mL) mWL\Z. 7Jl^>mMT. -7 
8"CT\ i -yDtf^T^T^>^A^DU K (1. 4 7M >?X5f ;i/X-5r;M£ 

0. 4 8 0mL, 0. 7 0 6mmol) £#n*-3<h> ^feO*^— 
fco 3 O^HtT- 5 0t^T#^^, ^©FalH^^fe^ifft 

b^o -5ora^i:5Ptrwum i-^-^^> (0. 0 

30mL, 0. 2 0 2mmol) £JD;^ 30#P B mitb^o 

7°DA , jl' ; ¥Jl/7*D$ H (0. 0 2 8mL> 0. 3 7 8mmo 1 ) £*nA 

(n-^\+it>-vX^;i/X-^;U) IdfaU 5-^\+-> 
;l/-4 2 - ( h U ^fJk> U JU) <>7*X-h (37mg, 5 2%) 

mmm 2 6, 27] 




SiMe 3 
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R 4 



"Br 





B 



R 1 


R 2 


R 4 


A 


B 


H»!J2 6 SiMe3 


C02t-Bu 






53% 


^MM2 7 siMe3 


C 6 Hl3 


(CH2) 20Bn 


35% 





mmm 2 8] 

SiMe 3 

H 13 C 6 . 




OBn 

mmm 2 9] 2, 2 -ex [(^>v?;m-*:/) -s-*3mp 

OBn S'M 6 -- 5 




OBn 



SiMe, 
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6-^^> (5 0mg, 0. 10 4mrao 1) *«fc^fh7i 
-7°ui£*i/3-$> (0. 0 3 9mL, 0. 13 1mmol) (Dv^X^l/X— • T" 
(2mL) JSStK:, 7;H*>£U*T, -7 8*CT* i - 7°n tf^^^^A 
^D'JF (1. 5 3M >>X5=-;WX— - T-JWiSSc, 0. 185 mL, 0. 282m 
mol) ZMTL&t. n^.<Di^-mmtta-Dfzo *tt*3 0#jWT- 5 OtS 
-5 0 < CT^^^4B#r B 1^b^^ ^O^ST, ^D/Xjl/^^* 
p ^ H (0. 0 1 2mL, 0. 15 7mmo 1 ) &1)WXti* 

-A^>-yX^X-rJV) £ttU 2, [(^OvUI/^v) ^ 

-5-^^-4, (hU^^;UvU;W <>^> (40mg, 

7 3%) £fcfiJS4#»Ki:UTf#fc. 
[^Jfifll 3 0-3 4] 
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3 





R 5 


x 6 m 




Q iR^CX) 


mm 3 o 


H 


CI 


H + 


CH3 60 


mmm 3 1 


Me 


Br 


H + 


CH3 31 


mmm z 2 


H 


Br 


h 


72 


mmm 3 3 


H 


Br 


0 2 


\/OH 43 


mmm 3 4 


H 


Br ^~ 


-CH 2 Br/Cu + 


42 



[HI0iJ3 5] N, N- ylfil/- 3 -'v*<>;U- 5 -7z-ik 2 -If 




Ph 



N> N _^ x ^.;p_ 2 -/ - >75 H (4 8mg, 0. 2 2 9mmo 1 ) 
iXx i -7°P^4 1 v^^> (0. 0 8 4mL> 0. 2 8 5mmo 1) 0yl 
(1. 5mL) ^13, T;l/^f>^T, -7 8*CT> \ -"?U\L 
JK^y^A^O'J H (1. 5 3M >?X3^1/X— 0. 4 18mL. 
0. 6 3 7mmol) £iD*-£<h, *tfe©^-j§*t^:ofc- *»!*3 0W 
T- 5 OT^Tl^T^, ^©riC^tt^^ffkbfcc - 5 0°CT£ £ 
tC5B#F^Jtl^bfe^ X^XJW^>if> (0. 0 2 0mL, 0. 1 

8 2mmol) 3l$rai*#bfc. 

t&5M£<E>p- h;UX>7Jl/*XJ|/~>7XK (4 9mg, 0. 2 7 3mm 
ol) £jD*.fc. - 5 0 < CT3B#r B m^bfe!f, zk£in;L» S/££lh8&* fczfcflE 

A^7D7h^77^- (n -<-\*+r>-@^x^;U) fcttU N, N-yW 
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_ 3 -y\3r^)V- 5 -7I-JP- 2 -tTn U >75 H (43mg, 7 0%) 

[H»!|3 6] N, N-yX^- 3 - A^yJV- 5 -7x^- 6 -7 



ittfto ZLt\Z& 0, N, N-yX? JP- 3 -^y^- 5 -7x"Jl/- 6-7 
-f^" H — 2 — tf XI U >T^ H CR$7 0%) 
[^»!J3 7-4 0] 




Ph 




A 



B 



59 



*4 





R 1 


R 2 


R 4 




B 


mmm 3 7 


CONE t 2 


C 6 Hi3 


C 6 Hi3 


-50 


63% 


mmm 3 8 


CONE t 2 


C 6 Hi3 


SiMe3 


-50 


55% 


mmm 3 9 


C02t-Bu 


C 6 Hi 3 


C 6 Hi3 


-50 


28% 


mmm 4 0 


C02t-Bu 


C 6 Hi3 


C6H13 


-10 


50% 



mffiM4l] 2- [2- (^>i^M-^» -4, 

C4H9 

H 9 C 4 ^ 




5-^'>> (0. 0 2 0raL, 0. 1 1 lmmo 1) *«ktffh7i-^a# 
^yJ-9> (0. 041mL« 0. 13 9mmol) ©ylfJU-t^ (1. 
5mL) mmz. 7)\s3>m.ffi.T. —78 "CT, i -7°P tf;WT^>"^A^ □ 
|JH (1. 3 6M yX^Jl^X-r;^. 0. 2 2 9mL, 0. 3 12mmo 

i) *1}\\7lz>£, m^<Dm-mmtt^rz 0 mm* 3 oftfrrtx- 5 ot;£-e# 

^-<Z)^iC^«Mfe^(h^bbrcc - 5 0 < CT^e»^3B#p B m^b^c 
Cl£DyUST\ 4- / <>yM+y-l-7'5 1 > (14mg, 0. 0 8 9mm 
o 1) (Di?3-3-)VJL- ; r)V (lmL) ^£iQ*., 2fl#K]«bfco 
S AIZ, i*t©p- hAX/Xjl/^JVyJ-F (24mg, 0. 13 4mm 

o l) ©^x^;i/x-7^;i/^ (lmL) £inAfct£, Jz.f&mi&&- l otST 

u^A^nnA7t 0 &j»£-fe^-r Mibm Mmr^(D^^^ii*-r§* 

V*???*- (n-^\+l7->-^X^;i/) KttU 2- [2- i^Oi/JV^* 
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is) XJf-M -A, 5-^y^;Wt:U> ? > (16mg, 5 5%) £M£^#JSI 



61 



1. TSB-#5£ (1) 

R 1 = — R 2 • • • (1) 

c^*, r 1 isxzfR 2 \t. s^niiLTci~2 07;^s mr)v*)v 

TWTfcckVO, JfcttOS i R 7 R 8 R 9 (iS*. R\ R 8 *5cktXR 9 teSWd 

iutT, C 1 ~ 6 7J^JH^fc(i7 x - jh^-t. ) ttttictisnx 

^Tfecfc^oh C 3 ~ 2 0 7)Vf~)im. C 1 ~ 6 7 yl, C1-67JV 
n^v*;i/#^;WS> Cl~6 7W7 5;^Mrjl/S > yCl~67M 
^7 5y*Jl/#-;H, 7i-JH (i7irjH(l C1-6 7MM, c 
l~6 7Jl/3 + yl, Cl~6 7^3 + y*M-M, C1-6 7JW75 
J ti )V^~)im. ^tcfez/C 1-6 7 )V^-)V7 ^ 7 ^^^-^l/STffi^^S^^ 
tlT^Tt)ctVi 0 ), 7UM, 75/S, S i R'R 8 R 9 (5£*K R 7 , R 8 
t/R 9 teSl^&iZlLT, C l~6 7;U+^SSfc«7a:-;i,S$:^To), 
teS n R 10 R 11 R 12 (iC'K R 10 , R 1 1 &ck£/R 12 «Sl^C^iZlbT> AP^r 

-fe^l/Xbmfc TfE-j&iS (2) 

T i X 1 X 2 X 3 X 4 • • • (2) 

[iS*. X 1 , X 2 , X 3 teklSX 4 ttS^HiutX, Aoy^^f, Cl~6 
7J^^yI (l7^D + yItt7i-JH (l£7 jl -;WS«C 1 ~ 6 7)V*)V 

c i^67)in^^m^rc\tyx.=L)vm-viiM\zm^nx^x^^K) 

->Stec 1-6 7MJH, c i ~6 7;u^ + '>S^fc«7x-;i/STlimica 

TiE-*K5£ (3) 

RMgX 5 • • • (3) 

[it*, Rte&m^mmf-z^-t&c 2~87M;n^b> x 5 ijad^ 

R 3 == R 4 • • • (4) 
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)V&. yC l~67W7 5y*M-Jl/S, 7x-iH (i7 
i-JHH Cl~6 7mi, Cl~67J^^>S, 0 1-67^ + ^ 
Cl-6 7MJV75y*M-;H> ^c«yCl~6 7M 

^7 5;*M-MTrtticii^nT^Tfe<j;^.), ^u;u», 7$;s> 

S i R 7 R 8 R 9 (5£*, R 7 , R 8 *5£lKR 9 teMeBt IrJ Co) . £fcteSnR 10 R 
11 R 12 R 10 , R 11 4oJ;^R 12 «ifjSBt|Hl C a ) £^0] T^^ti^T 

-fe^l/Mk^^M^^-ttfc^ £<=>KTfE— (5) 



[iS*. R 5 «7K*i^^ Cl~2 0 7M;HSfctt7i^M (i7i-JP 
Ste> C1~'6 7JWH, Cl~6 7Jl/3 + yS, Cl~6 7J^ + y^M 
C1~6 7J^JV7 5 7*M-JH, £fcte>?C 1~67J^7 5 

;t))itf-)im^iim\zw.Wk-£nT^Th^\) z«cr' 

X 6 «/\Dy>gf, Cl~6 7J^*yl {|^7J^+yItt7xzM (II 
V>.h 7x/+yl (i7i/^ySttCl~6 7J^H« Cl~67Jl/3^ 

r 6 S R 6 ttc i~6T;i/^;i/^*fe«7x-ji/S (f^7x-;kS«, 

AD^r>i!§C^;££:teC 1~6 T )l*)\/M-Vtt:mzWWk2nT^Xlb<k^\) £^ 
L, ntel ££:«2£^-toh OS0 2 R 6 « (5£*, R 6 tejtufB<h|W| D 0 ), £ 
fcttOP (O) (OR 13 ) 2 m R 1 3 ttCl~6 7Jl/^;H^tJ £ 

5kU milOifdil^t,] 

T^^n^ib^^R^^^^-^^^iSti-r^TfB-ls^; (6) 

te-fl£5£ (7) 




(5) 
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R 



R 1 R 5 



TIX^X" 



(6) 



(7) 



(x x ~x 4 \$mmzmu>o) ©^fm^it.] ^m^n^m^-^xt^m 

2. TfB-J&5£ (8) 



i R 7 R 8 R 9 (5£>K R 7 , R 8 , teS^C&SlLT, C1-6 7M 

;US*fc«7x-;US^"r.) T&MlZWmZtlT^Tb&^o}, C3-20 
T^dr-;US, Cl~67Jl/3 + yl > Cl~6 7J^ + y*M-;H, CI 

~6T;i/+;i/7^y^;i/#-;ws, yci~6 7Mji/7s;i3M^JH, 7 

i-JH (M7x-;P»«, C1~67WI, Cl~6 7Jl/3 + yl, CI 

& 7571, S i R 7 R 8 R 9 R 7 , R 8 *5<j;^R 9 Wti&SEtEli;.), * 

fcttSnR^R 1 ^ 12 (it*, R 1 0 , R 1 1 4o£t£R 12 teS^fc&StlLT, AD 
y>HB% Cl~6 7JWSSfc(i7i-;H^^t.) R 4 ttzK* 

jOK^, C1~2 07JWS, Cl~6 7J^^yS, Cl~67Jl/n + yM 
jK— ;P3t, C1~6 7JW7$7A^-JH, yCl~6 7W7i7* 




(8) 



Y 
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£VO, 7V)l>m. 7$/S, S i R 7 R 8 R 9 R 7 , R 8 &&Z$R 9 \tm 

BtmC). Sfc(iSnR 10 R u R 12 R 10 , R 1 1 &£tfR 12 «SufB£ 

IrIDo) £5kU YteZ^Z^Z 3 £7cteZ 4 -Z 5 -Z 6 -Z 7 {#5^ Z 1 , 
Z 3 , Z\ Z 5 &£^Z 7 \ts 5t^W£iZ:bTC = 0£;tteCR 14 R 15 (jS^ 
R 1 4 &J;LKR 15 WU SVi^3tbT7Km^*fe«C 1-6 7MM (I£7 
)Mr)im*s Cl~6 7Jl/3^>i (s^lO^Ste, 7i-Jl/STfftCI 
i$nt^t.t)i:K) SfcttOS i R 7 R 8 R 9 (aS*, R 7 , R 8 &J^R 9 
ffitZtmCo) XiiMlZWWkZnx^Xh^.) ^^-To> £^kU Z 2 &£Zf 
Z G tt, S^K&alLTO, S, C = 0, NR 16 (^^R 16 te> C1-67A 
3r)im m.7)V3c)Vm^ Cl~67^+yl (i7Jl/3^ySH7xZJl/S 
TftSc^S^tlTt^Tt^O tfettOSiR'R'R 9 (^^> R 7 , R 8 £ 

r 1 4 ' r 1 5 ' <r 14 ' &&zsr 15 ' \%, m^z^iLVxy^mm'f-^r^tc 1 ~ 

6 7MJ1/S (i7Jl/+;Htt« Cl~67J^+y« (i7J^ + ylH 7 
x-^gTftl^g^nWTfcckVO ££W:OS i R 7 R 8 R 9 (zftf, R 7 , 
R 8 &£^R 9 «Bfj|B<h|S]Cc) TM£;ttcmm£nT^T&i;VO Z^T*) £ 

^-Toi ^^-Toi x^n^>y^u>it^mz. tib-^ (2) 

T i X 1 X 2 X 3 X 4 • • • (2) 

[^<t>, x 1 , x 2 , x 3 4o=tt>'x 4 tem^zniiisT, /\n¥>m.?. ci~6 

7;W=l^^S (i7JV3 + yili7x-JH (H7i-JH(iCl-6 7MA 

C 1 ~ 6 7J!/3 + ylSfctt7iZJHTtttl:l^$nt^Tt)=);^.) 
^TMi-y^)vmxiiM\zm^nx^xh^K}. 7xy + yS (i7x^ 

yl(j;C l~6 7;mp;i-S, C 1 ~6 7;i/Zi : ¥xS^/c:«7x-^aTft«tca 

TfE-J&iS (3) 

RMgX 5 • • • (3) 

R«j3^lC7K*^^W1-^)C 2~8 7;WUS£^U X 5 te/\D$* 



65 



R 5 

Z = (4 • • • (5) 

R 5 «7K^H^> C 1-2 Q7)V^r)Vm^tc\ty^)Vm (i7x-JP 
Ste, C l~6 7;i/^;WS, Cl~6 7Jl/3^yl, C l~67J^^y^^ 
Cl~67J^JV7 5yMtoH, Sfcte^C 1-6 7JI/W7 5 

R' «7K$^^fettC 1-2 0 7J^;i/i^^1-J £fcteg|iIgrf£^U 

x 6 iiADy>gf, ci~6 7JP3+yi {M7;m^->a«7ac-;^ (f£ 

:7x-;|/StaC 1-6 7MJH, C 1 ~ 6 7^3 + yl^ fc}i7x-MTtt 
V>.K y^Lj^^m (i7x/ + yittCl~67MJH, Cl-67^ + 

R 6 » {j&tp. R 6 tec i~6T;p^;i/S*fc«^xzi;i/S (^7^zi;i/S«> 
AD^>jgftfcttc i~6T;u^;i/ST'6Eic^Bm$nTi/iT i focfc^.) 

U nlil*fctt2^t.}, OS0 2 R 6 & (5£4». R 6 teMf2<h|W|D„h. i; 
/r«OP (O) (OR 13 ) 2 £ (5£** R 1 3 ttCl~6 7J^;«^t.) § 

T^$n^>^^^^$i±^c:<h^#m<ht-^TfB-^S; (9) ^Us/Sfc 
it-Ma (10) 




(9) (10) 
Kt, R\ R 4 , R 5 , Y, Z, X 6 43ckr>m^MI2l'|W]Dc X> &<fctfX« \t 
X'-X 4 (X>~X 4 ^tufElClWlbo) ©^fft^SSt.] Ti$n§w^ 
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3. TfB-flSiS (1) 

R 1 = R 2 • • • (1) 

R 1 \ts 5U£&i£LTC 1~2 0 mT)V*)V 

T^Tfc<J;VO, SfcteOS i R 7 R 8 R 9 R 7 , R 8 &J;^R 9 ttSV^C 

MIT, C l-6 7;M^S££te7x-^S£^-ro) TffitCII^^T 
UTfc«fct^.K C3~2 07J^-JH, Cl-6 7;^*->S, Cl~67^ 
n^v^j;^-;^, Cl-6 7;W7 5y*M-;H, i?Cl-6 7M 
^7 5/*M-M, 7xrjH (i7xZJHH C1~6 7;WS, C 
l~6 7J^+yS, Cl~6 7;i/3 + y*Jl/^-JH> C1-67W75 

nX^Xh^M, 7'JJH, 7$;l> S i R 7 R 8 R 9 (it*. R 7 , R 8 -feck 
tfR 9 «SiilBt|WlCo), £fc«S nR I0 R" R 12 (5£*, R 10 , R 11 &£tfR 
12 teSV^C&ilLT, ADy>If, C 1 ~6 7)l3c)l&^tz\Z7 
^-To) ^^-T.] T-*^n^)T-t^I/>^#lt. TfB-^ (2) 
T i X 1 X 2 X s X 4 • • • (2) 

x 1 , x 2 , x 3 *5cktxx 4 ttsvitcaftiibT, Aoy^f, ci~6 
7;un^r->s (i7;^=lryStt7x-;n (i7i^naci~6 7W 

ylliC 1~6 7;U+JU», Cl~6 7j^^yltfc«7xzMTffilf:l 

TIB— Ix^; (3) 

RMgX 5 • • • (3) 

R«/3^^7K^M^^Wr-5C 2~8 7M;H^il, X 5 ttAP^ 
>^^^fo] n^> - ^-)VU.m t (DWtET, TfB-j&it (11) 
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(1 1) 



R 3 \Z. 7mmi L . Cl~67;l/3^>S, c 

l~67;i/3 + y*M-JH, C1~6 7^7$;*M-M, yCl 
~6 7W7 5y*Mrm 7x-JH (|g^x-;i/S«, Cl~~67)l 

Cl~6 7J^ + yS, C 1 ~6 T Jln^i/fi Cl-67 

^ j ts)V^-)vm. ^tm^jc i ~ 6 tiv^ivt ^ y^j^zjUTft 

IcKS^tlT^T&ckl/O, 7UJH> 7 5 71, S i R'R 8 R 9 R 
7 , R 8 &J:tfR 9 «BUfBtl^IC 8 ), i^cteSnR^R^R 12 (5^, R 10 , R 
11 &£^R 12 «tuIBt|Wli; o ) R 5 «7K3!ilS§H% C 1-207JWI 

'^fdi7i-M (l7i^JHtt, Cl~6 7^JH, Cl~6T;Uzi^~> 

c l ~6T;i/3^5y^;i/#— ;ns, ci~67MJV7 5/*M^JH, 
£7ctei?C 1 ~ 6 7M^7 5 /^;i/^n;WSTfffi^^fi^^nT^Tt)<i: 
Vi.) £5fcU Y' \ts Z 1 -Z 2 -Z 3 £7cteZ 4 - Z 5 - Z 6 -Z 7 {£5£^ Z 
\ Z 3 , Z\ Z 5 ^cfct^'Z 7 SV^c54iLbTC = OSfe«CR 14 R 15 <j£ 
*K R 1 4 &£^R 15 tt, S^tC^SLLTTK^^S/ctiC 1 ~6 T)l*)Vm 

IHli^nT^tfc^K), STcteOS i R 7 R 8 R 9 R 7 , R 8 33<kZ$ 

R 9 ^SfjfSilHlDo) TftitKg^nx^TkJ^O ^^-To> Z 2 
*3=k^Z 6 te, SV^C^ilbTO, S, C = 0, NR U <5£*R 16 te, Cl~ 

-jimrftmizmmztiT^Th^o) sfcttosiR 7 R 8 R 9 r 7 , 

R 8 ^ocktKR 9 «BufB<hPU 0 ) Tft^^fi^$nT^Tfe=t^ 6 ) 5^t„> £ 
tcteCR 14 ' R 1 5 ' <R> 4 ' &J;tfR 15 ' te, £^K:&3£LT7Ki§JiC^£fc 
C1-67W1 (B^TJWkSte, Cl~67^ + yl (H7J^^yS 
te, 7xZJH-cetll^nx^tfeJ;^ 0 ) £/iteOS i R 7 R 8 R 9 
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C 1 ~ 6 7J^*yS*fc«7x-JHTttfHii$nT^Tfe «fc 
VO, t7h + yl, SO n R 6 S {i^K R 6 ttCl-67^iS&»7 

&£nTV>Tt>«fcVO SttkU nlilSfctt2^t.}> OS0 2 R 6 l (it*, 
R 6 «SfifB<h|w]Uo). SfcttOP (O) (OR 13 ) 2 £ (^4>, R 1 3 teCl~6 

T^^n^T^i/^b^^sj^^^^^^^mt-r^TfE-^ (12) 

R 1 R 5 




(1 2) 

[^tfj, R^R 3 , R 5 , Y' , X 6 fc«ktfmteflOI3K:P?li;. X p &<i;l£X q \tX 

>~x 4 (x'~x 4 jiwsBtrac.) (D^-rnfr&JF-t .] -eg£n&3rti^> 

4. TIB-IS^ (1) 

R 1 = R 2 • • • (1) 

R 1 ^cfc^R 2 tt, S^fcSftiEbTC 1-2 0 7M;H IK7^^ 

TWrfccklO. ifcfiOS i R 7 R 8 R 9 (5£4>, R 7 , R 8 &£tfR 9 \*KWz. 
&£LT> C 1 - 6 7KMSfctt7x-;^$St.) Ttticfl^nx 
UTt>«fcV>.K C 3~2 OT^-JUg* Cl~67Jm+yS, C1-67JV 
n*->#;U^-;i/g> C1~6 7W7^;^JJ1/^JH, yCl~67M 
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y^;u^-;i/»> ^fcte^c 1 ~6 i)v*)V7^ ;ft)i#~)imx&mzwm-£ 

tlT^Th^\). 7V)IM, 757S, S i R'R ! R 9 (5S4 1 , R 7 , R 8 4o<£ 
tXR 9 teS^&iLLT, C 1 - 6 7J^JHS fe«7 x - JH^^f.) , £7c 
ttSnR 10 R n R 12 (:£*, R 10 , R 1 1 itm^Z^iLVX. /\U? 

>mT, c i~6 7)i*)im&fc\zy j^-jim*^-?*) £^r 0 ] xmznzT 

^U>it^m\z. TBB-flhS; (2) 

TiX'X'X'X 4 • • • (2) 

x 1 , x 2 , x 3 axnx 4 [tm^zniLiyX. /\uy>m^s ci~6 

X, C l~6 7^3 + yStfc«7xz;i/S-e£Et{:ti$nT^Tt) t j:^.) 

i/ittC 1-6 7MJH, C 1 ~ 6T)ln3rism&tc\Z7 3L-)imXf£MlZW 

TfE-j&5£ (3) 

RMgX 5 • • • (3) 

[5£*K RJi/S^^TKSM^^^-r^C 2~8 7WS^U X 5 HADy 
>I^^^] T*Sn*^U-^-;i/K3Wt©#flET, TIB-^ (13) 

R' ^= X 6 • • • (13) 

R ' ttTKiSSC^SfettC 1-2 0 7MiH^il« X 6 ttAoy>g 
^ Cl~67^3 + yl {^7;U3^r^Stt7x-;US (i7xz;H(iC 1 

~6 7M;n, c i~6 7;i/3+'>s*fc«7x— ji/STftit^aift$nTVi 

(l7xy+->lttC 1~6 7MJH> C l-6 7^3 + yStfctt7x-;P 
STttSEtcBlftSnTViTfcJ:^.), t7 h + y«, SO„R 6 1 R 6 
«Cl~6 7;WlSfdi7xZJH (M7x-;WS«, /\Dy», £fc 
ttC l~6 7MJHTffifCII$nT^Tt)J:^.) £tkU n«l£fc« 
2£^-r.h OSO, R 6 g (iS*. R 6 tett&tmVo). SfcUOP (O) (O 
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R 1 3 ) 2 m R u ttCl~6 7J^JH^t.) £^To] 

TfaE$n-5{t^*&RJiS$-B:SJli:*«F*fr*TfB-«« (1 4) 

R 1 



[5£*K R 1 , R 2 , R' , ZfeiOT 6 X p *5«fctfX« teX'~X 

8. mtttm^mmtfrji^t fs, ^-f>s> -rs/i, tK7^>i, flg 

9. Mf2^«™^J^7K, *7K, 3£3§, N-^d^ex^vX^ 
h\ BIX. J5*gt#x, Sfctt-Btfl:S*t?»*c:t&«f«t-rsiil^7lB*o 




(1 4) 
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^ (i) 

R 1 == R 2 • • • (1) 

^U-^-;i/K3Wt©#«ET» 5£ (4) 

R 3 === R 4 • • • (4) 

[r 3 , r 4 fcymm^m&Tfi-to] ■vm^n^it^^K^^r^ & (5) 

R 5 

2= (4 • • • (5) 

[r 5 \*fcmm=?m&* z«cr' (r' wmm^m^mto), §$gf$, 

5* (6) *5j;rX/*fctt (7) 0ti?^>lk^$iM§. 




TiX 6 X p X q 



(6) (7) 

[R'—R 5 , Z, X 6 , mttfl&fBKHD. X p , X q teX'-X 4 <Wf*l^£^: 
To] 
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